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Editorial

This second issue of the REAAA Journal for 2005 contains six papers.

The paper ‘Privatisation of Road Facilities – the Malaysian Experience’ was presented at the 4th Heads of Road
Authorities (HORA) meeting in Bangkok in June this year.  The paper describes the road privatisation mechanism
in Malaysia, the approach adopted, lessons learnt in previous years and how the recent Asian economic crisis has
affected the implementation of road privatisation projects.

The paper ‘Development of Hourly, Daily and Monthly Factors and its Application to Prediction Model for
Motorcycle Accidents at Junctions in Malaysia’ describes the development of hourly, daily and monthly factors
representing volume-variation patterns of traffic in typical States in Malaysia.  A simple and quick method for the
estimation of the Annual Average daily Traffic (AADT), based on short traffic counts using the appropriate
conversion factors of hourly traffic volume, is presented as well as an application of this technique in the
development of a prediction model for motorcycle accidents at non-signalised junctions in Malaysia.

The highway authority of the Japanese Government is dealing with the implementation of Electronic Toll
Collection (ETC) as one of the top priority issues of the highway administration.  Since the introduction of
commercial operation of ETC in 2001, a great deal of effort such as several promotional campaigns with public
subsidies or instalment of ETC gantry systems has been put into promoting the system.  This paper, the first
paper from Japan to be published in the Journal, describes the introduction of the ETC system into tollways in
Japan.  Since the introduction of the ETC toll system in 2001, the effects and impacts on the community have
been much larger than initially envisaged.

The next paper addresses the issue of community road safety.  Basic principles relating to objectives and
structures developed in an Austroads project are discussed and progress made in a program in Tasmania,
Australia, which is based on these principles, is reported.  The relevance for developing countries is also
discussed.

Another paper from Malaysia describes a study undertaken to examine the effectiveness of providing a
continuous paved shoulder to reduce motorcycle conflicts at T-junctions.  The effects of the treatment on
motorcycle speed and paved shoulder usage were also studied.  The study revealed a statistically significant
reduction in overall traffic conflicts as well as particular conflict types after the treatment.  These results
supported the hypothesis that this treatment does reduce overall conflict.

One of the primary goals of REAAA is to improve the delivery of technical services to members.  The final paper
discusses the general issue of training needs for the region, activities to date and planned future activities.
Possible avenues for conducting these activities, including the ASEAN Regional Road Safety program, are also
discussed.  Also included in the paper are the results of a questionnaire completed by delegates at the recent
HORA meeting on the major issues that could be addressed in training courses or seminars.

The Editorial Panel continues to seek papers and technical notes for publication in the Journal.  The membership
of the Editorial Panel follows.  REAAA members interested in submitting a paper should seek advice from the
appropriate member(s) of the Editorial Panel.  The Panel is striving to publish at least one paper from each
Chapter or region each year.

Kieran Sharp
Chairman REAAA Technical Committee
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PRIVATISATION OF ROAD FACILITIES – THE MALAYSIAN EXPERIENCE

Dato’ Ir. Hj. Ghazali bin Md. Nor
Malaysian Highway Authority

ABSTRACT

Road infrastructure has been the main backbone of Malaysian development since its independence. In
line with the national vision to achieve developed nation status by 2020, the Malaysian Government has
invested heavily in the road infrastructure sector, thereby bringing about greater economic growth. The
privatisation policy introduced in 1983 to accelerate development, particularly in the road sector, did not
see much success initially. It was only after the privatisation of the North South Expressway in 1988 that
a proliferation of private sector participation in road projects occurred.

The development of roads through privatisation during the 1990s has resulted in a two-fold increase of
total toll road length. This could not have been achieved if only the Government Consolidated Fund was
used to finance projects. Today, there have been 25 toll highway concessions awarded to the private
sector, with 19 already in operation. All these toll highways come under the jurisdiction of the Malaysian
Highway Authority which supervises, monitors and ensures the compliance of the concessionaire to the
provision of the agreement.

This paper briefly describes the road privatisation mechanism, the approach adopted, lessons learnt in
previous years and how the recent Asian economic crisis has affected the implementation of road
privatisation projects. The experiences and shortcomings identified during the crisis has prompted the
Government to review the financial package and to impose stringent conditions on the financial
resources and capabilities of the concessionaires. These factors provide assurance to investors and
leading institutions that the projects would take-off. Following initial public resistance to new toll roads
public opinion surveys are now a prerequisite in any road privatisation proposal to gauge its acceptance.
Road privatisation and its implementation in Malaysia have highlighted a broad spectrum of issues,
challenges and experiences that could prove beneficial in similar development efforts in REAAA member
countries.

1. INTRODUCTION

Between 1988 and 1996 Malaysia achieved a Gross Domestic Product (GDP) growth of 8.9% per annum.
The high economic growth during this period was accompanied by a structural transformation of the
Malaysian economy, from one relying on the production and exports of primary commodities to a more
modern industrial economy. More importantly, per capita income in nominal terms increased from
RM1,106 in 1970 to RM11,835 in 19881. The higher than anticipated economic growth enjoyed by
Malaysia has resulted in road capacity constraints as a result of a marked increase in vehicle ownership
and usage. The Government launched several strategies under its Second Outline Perspective Plan (1991-
2000) where due emphasis was given to increasing capacity and improving efficiency through integrated
and co-ordinated planning. Transportation strategies focusing on multi-modalism were introduced to
promote greater use of public transportation through the systematic integration of the transport system
and operation involving bus, train and rail services.
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Road transportation accounts for 96% of the total passenger and goods transported in Malaysia.  When the
Government faced budgetary constraints in the highway network expansion program, it entrusted a bigger role to the
private sector in line with the aims of the privatisation policy to further accelerate road development through fast-track
approaches.  In 2003, Malaysia had a road network infrastructure of 77,200 km (Figure 1) of which 75.0% was paved
roads. This included 1,490 km toll highways (Figure 2) including approximately 1,100 km of interurban highways.

2. ROAD DEVELOPMENT IN MALAYSIA

Road development in Malaysia is based on a series of five- year planning periods.  Comprehensive planning of roads
in the country only began after the formation of Malaysia beginning with the First Malaysia Plan (1966-1970).  During
this period, the General Transportation Study (1967) laid the groundwork for consistent policies in road development.
Whilst the early five-year plans were mainly concerned with the development of roads in regional land schemes and
undeveloped hinterland linking them to the national network, the emphasis of later plans (fourth to seventh from
1980-2000) was on upgrading and extending the road system to facilitate the efficient movement of people and
goods.  A central feature of these plans was the development of interurban highways.
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Up to 1988, the Government was directly involved in the construction and operation of toll highways, through the
Malaysian Highway Authority.  With the onset of privatisation on a large scale from 1988 onwards, all new toll highway
projects were undertaken by the private sector.  There have been 25 toll road concessions awarded to the private
sector to date with 19 already in operation.  Most of the toll highways, with respect to supervision, monitoring and
adherence to the provisions of the concession agreements, come under the jurisdiction of the Malaysian Highway
Authority.

3. DEVELOPMENT OF TOLL HIGHWAY PROJECTS

Road development was traditionally financed by the Government through its consolidated funds or through
borrowings from off-shore sources. However, the development of roads was restricted due to limited funding and
progress was slow.  The Government then decided that a direct user charge in the form of toll collection would be
more appropriate to finance highway development projects,  The idea of the private sector financing projects through
privatisation was mooted in 1977 but was not successful due to the heavy capital investment required and the return
was slow.  The Government then decided to set up a special-purpose agency to be responsible for this task and, as a
result, the Malaysian Highway Authority (MHA) was formed.

The North South Expressway was identified as its first project and this commenced in 1981.  However, the Government
faced a heavy financial burden due to the high capital outlay and slow capital recovery coupled with delays in the
completion of the project.  It was during this period that the Government reactivated the concept of private sector
financing through privatisation and, as a result of this privatisation exercise, the North South Expressway project (848
km) was privatised in 1988.  The concession is based on the build-operate-transfer method that also covers the taking
over the management of completed stretches from the MHA and completing the remaining stretches.

Privatisation of toll highway projects actually began in 1984 with the awarding of the 15.3 km long North Straits Klang
Bypass, located in the Klang Valley.  However, the privatisation momentum only gained momentum with the awarding
of the North South Expressway project.  Toll highway development in Malaysia has been given a boost during the last
decade largely due to the Government’s privatisation policy.  As demand for better and faster travel on roads increased,
the private sector responded by investing heavily in toll road infrastructure projects, resulting in many other highway
projects being privatised progressively as shown in Figure 3.

The development of toll highways forms part of the overall road network infrastructure; the overall development of
the road network is guided by the Highway Network Development Plan which was formulated in 1993 by the Highway
Planning Unit of the Ministry of Works.  Long-term integrated planning that incorporates a total approach was
adopted in the various development plans, where the supply-driven approach formed the basis for the expansion of
road capacity to ensure availability of supply upon demand.  The push by the Government has provided significant
opportunities for private sector involvement in the financing, construction, maintenance and management of road
infrastructure.

When fully completed, the value of the 25 privatised toll highway projects is estimated to be approximately RM24
billion2 (US$6.30M).  This privatisation scenario was made possible with the enactment of several Acts of Parliaments
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such as the Federal Roads (Private Management) Act 1984, which transferred the Government’s business to the private
sector.

4. FINANCING TOLL HIGHWAY PROJECTS

When the Government initiated privatisation as a national policy in 1983 as a new approach in national development,
its aim was to stimulate the growth of the private sector and to promote overall economic efficiency.  The
implementation of toll highway privatisation is based on the build-operate-transfer method and it includes both the
upgrading existing roads and the construction of new roads.  Proposals for privatisation of road projects can be
initiated by the Government or by the private sector.  Proposals initiated by the Government are based on open
bidding whilst proposals initiated by the private sector are based on first-come first-serve basis where, if the initial
proposal is accepted by the Government, then they will be given an exclusivity (within a fixed time period) to prepare
a more comprehensive proposal for further scrutiny and negotiation.

With the advent of privatisation, from 1988 onwards, toll highway development was undertaken solely by the private
sector.  The concession companies are responsible for obtaining all the finance, both debt and equity, necessary to
construct, operate and maintain the highways.  Therefore, the private sector’s main responsibility in raising finance is
to ensure the viability and bankability of the projects, and having a financial model which passes a sensitivity analysis
test involving factors such as fluctuations in toll revenue, increase in cost, delays in construction and changes to the
concession agreement.

There are various methods of financing available to the private sector involved in infrastructure projects.  Financial
consultants/advisers play a major role in guiding the concessionaires to the cheapest sources of funding.  In this
respect, the Government’s participation in the projects by way of the concession agreement has given projects the
impetus to proceed.  The various forms of Government support formulated to suit the uniqueness of the various
privatised projects, play a critical role in deciding the course of the methods of financing available to the private sector.

By far, the most common and traditional source of funds for financing toll road projects is commercial banks, which
are capable of committing funds up to 15 years.  For large amounts, an integrated proposal in the form of a syndicated
loan from two or more lending institutions is common.  In addition, the private sector also has access to the Pension
Fund, Employees Provident Fund and more recently public participation by way of listing of infrastructure project
companies (IPC) on the Main Board of the Kuala Lumpur Stock Exchange to finance their projects.   However, to qualify
for listing, the project has to fulfil guidelines issued by the Securities Commission.

The listing of IPC has enabled the concession company to tap into the capital markets without a track record and this
is of tremendous assistance in financing new projects because its provides an alternative and cost-efficient mode of
financing the project. Other methods of financing road projects are through:

a) right issues, which are subscribed by the promoters of the projects;

b) commercial loans:
(i) issue facility or fixed rate load
(ii) notes issue facility

c) redeemable cumulative subordinated loan stock, which are subscribed by shareholders (shareholders loan)

d) equity contribution

e) capital market.

5. PROJECT RISK AND FINANCING

The private sector’s main responsibility in raising finance is to ensure the financial viability of the project by having a
financial model which passes a sensitivity test analysis involving the following factors:

a) Fluctuation in Toll Revenue

The forecast normally considers three scenarios: base case, high case and low case;
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b) Increases in Costs
Cost increases can be attributed to construction costs and interest rate costs. There should be an 
appropriate margin of comfort as a buffer against increase in material costs and inflation;

c) Delays in Construction

Delays in completion of the project mean a shortfall in revenue collection. Therefore the worst case
versus the best case scenarios have to be presented;

d) Changes to Concession Agreement

The proposal would have to be robust enough to cater for changes to the concession agreement; 
example, deferment of toll rate increase.

Sensitivity analysis is used to determine the viability and success of the projects to variations in the date used in the
analysis.  The study will reveal the importance of each factor and its degree of risk and options to be adopted to
overcome it.  Reducing uncertainty is thus important as high-risk projects requires a large amount of finance.

In Malaysia, Government support extended to toll highway concessions has reduced the risk or helped in limiting the
risks associated with toll highway projects.  The various forms of Government support provided has played a major
role in improving project viability and financial viability.  It should be noted here that the support provided should not
be taken for granted and it also varies from project to project depending on the individual project viability and the
necessity of the project to the nation.

Examples of Government support extended to concession companies are undertakings pertaining to toll rate structure,
support loans, traffic volume guarantee (in the form of a soft loan), land acquisition costs, the taking over of existing
highway sections and undertakings by Government on termination.

6. CONTRIBUTION AND BENEFITS OF TOLL HIGHWAY PROJECTS

6.1 Contribution to construction industry

The construction industry has contributed significantly to the growth of the national economy.  Since the privatisation
of highway projects commenced in a significant manner since 1988, the industry achieved an average growth rate of
23.2% over the period 1988 to 1997, until the economic crisis of 1997-1998 came into effect.  The contribution to
GDP by the construction industry at today’s prices has increased from RM 2.87 billion in 1988 to RM18.5 billion in
1997.  The industry’s percentage share of GNP has increased from 3.1% in 1988 to 6.6% in 1997.

The construction industry employed 0.8 million people in 2000 or about 8.6% of the total workforce in the country.
It has also contributed to a significant increase to the pool of expertise in the country.  The number of contractors
registered with the Construction Industry Development Board (CIDB), Malaysia, currently stands at 39,340 up from
20,518 in 1996.  The majority (55%) are small contractors undertaking jobs up to a value of RM100,000.00.  Large
contractors, which account for 4.2% of the total number, undertook 74% of the total construction volume.

The number of professionals and those with tertiary qualifications in the construction industry has continued to
increase due to the number of new graduates entering the market as shown in Table 1.

Table 1: Professionals and Degree Holders in the Construction Industry 3

Job Creation/Demand 1997 1998 1999

Professional Engineers 8,611 9,038 9,104

Professional Architects 1,471 1,479 n.a.

Professional Quantity Surveyors 709 728 736

Engineering Degree 21,374 32,066 24,319

Architecture Degree 966 1,098 n.a.

Quantity Surveying Degree 382 441 460

3 Source : Board of Engineers, Board of Architects and Board of Surveyors.
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The construction industry has also contributed to a growth in the number of construction related service companies.
Table 2 shows the performance of the companies.  The data in the Table shows that the combined consultancy services
has contributed to 35,000 job opportunities and has seen a significant increase of 48% over 5 years.

6.2 Contribution to national economy

The country’s investment in infrastructure has borne fruit by ensuring a continued high economic growth through the
support of an accelerated economic development of the country.  Additionally, the stock of infrastructure, including
road network development and transportation, has assisted in the economic recovery of the country during the Asian
economic crisis of 1997-1998, without which the recovery would have been much delayed.  Table 3 shows the GDP
growth rate before and after the crisis.  The data in the Table suggests that the economic recovery was very much
rapid in countries which had a better infrastructure network.

6.3 Benefits to road infrastructure network and public

Based on the investment made by the Government and the private sector as shown in Figure 4, private sector
participation in toll highway development and funding has accelerated the growth of the highway network across the
country by two-fold over the last decade.  The country also saw early completion of highway projects as incentives are
built into the concession agreement; for example, early collection of tolls may commence upon completion of the
project.

The Government therefore needs to only focus on the development of roads that are less viable or obligated to
develop for social reasons, with the private sector funding the more viable projects.  This in turn has acted as a catalyst
for further development of the economy. The involvement of the private sector in road infrastructure projects has had
the effect of reducing the financial burden on the Government.

Prior to the Asian economic crisis, the savings in terms of capital expenditure in highway projects amounted to RM16.7
billion as shown in Figure 5.  This represents the investment by the private sector in toll highway projects.  Additionally,
the Government has also enjoyed savings in terms of annual operating expenditure, which amounted to RM555
million in 1999.

4 Source : 1999 Yearbook of Statistics, Department of Statistics

Country 1996 1997 1998 1999 2000

Malaysia 10.0 7.3 - 7.4 6.1 8.3

Singapore 7.5 8.4 0.4 5.4 7.5

South Korea 6.8 5.0 - 6.7 10.7 8.6

Philippines 5.8 5.2 - 0.6 3.3 3.9

Thailand n.a - 0.5 - 7.8 0.9 2.5

Indonesia n.a 4.7 - 13.2 0.5 n.a

Table 3: Comparison of GDP Growth Rates

Table 2: Statistics of Consultancy Services 4

Type of Consultancy 1991 1992 1994 1996

Engineering 419 445 484 505

Gross Output (RM million) 629 705 1,007 1,441

No. of Employees 11,041 11,393 13,193 16,295

Architectural 380 401 549 580

Gross Output (RM million) 273 301 434 683

No. of Employees 4,255 4,686 6,435 7,457

Quantity Surveyors 377 422 450 499

Gross Output (RM million) 337 384 486 628

No. of Employees 8,275 9,031 9,968 11,201
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6.4 Innovation and greater economic activities

As privatised entities, the private sector is profit motivated and more flexible in pursuing corporate expansion goals.
They are also innovative to ensure construction costs are maintained at optimum levels and also in promoting services
that are previously unknown and which have commercial value.  The economy thus gained from increased private
sector efficiency, utilisation of gains for further expansion and an enhanced rate of infrastructure project
implementation.  It has thus led to the promotion of greater economic activities down stream. Other benefits include
the following:

• The development of a matured capital market and investment instruments.  A number of privatised road 
entities, through their parent holding companies, were listed on the Kuala Lumpur Stock Exchange.

• Earlier implementation and completion of viable highway projects.

• Cost saving innovations in construction techniques.

• Users enjoy an improved standard of service and greater accessibility.

• The creation of more job opportunities.

• The development of various areas of expertise in the local highway industry.

Figure 4: Investment in Road Development
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6.5 Other spill-over effects

Toll highway projects has also created spin-off in other sector of the economy.  There were a prominent increase in
the number of personnel employed and companies involved in services rendered to the highway sector as described
earlier.  Services rendered include areas in consultancy such as engineering, architectural and quantity surveyors.
However, the industry has also promoted the flourishing of other related industries and services such as insurance,
banking, food, material supplies, hospitality and tourism.

The highway network has provided increased accessibility that previously was missing.  As a result of which we see
township projects and industrial areas sprouted out in areas that are further away from the circumference of developed
areas.  Major industrial areas amounting to a few hundred hectares each were common along the highways.  There
were a dozen major township areas that had developed along the North South Expressway corridor, with on estimated
development valued at RM23.2 billion.

7. CONTRIBUTING SUCCESS FACTORS IN PRIVATISATION

The Government’s promotion and growth of privatisation can only come about with a conducive environment for its
healthy development.  The presence of a well developed private sector that has actively participated in the privatisation
program, strongly supported by a flourishing and established financial and capital market, has been contributing vital
elements to the success of the program.  Other contributing factors include:

a) Government’s commitment

b) Ideal investment atmosphere

c) Government support

d) Clear policies and guidelines

e) The existence of a healthy capital market

f) A large pool of capable contractors and investors

g) A large pool of technical expertise

h) Public acceptability

i) Assistance from other government agencies.

8. EFFECTS OF ASIAN ECONOMIC CRISIS

The favourable macroeconomic environment in the regional economies attracted large capital flows into the country,
enhancing the rate of economic growth.  The perception in the region changed dramatically with the outbreak of the
economic crisis in mid-1997.  The deterioration in market sentiments and the general erosion in investor confidence
triggered a massive outflow of short-term capital. Reductions in the value of regional currencies and stock markets
soon followed.  The crisis adversely affected the Malaysian economy, resulting in a weakened financial sector.  The
collapse of the stock market seriously constrained the ability of the corporate sector to procure financing through the
stock market.  These factors, plus the curbing on credit growth in the early period of the crisis and the lack of
confidence among other factors, caused a big decline in private investment.

The severe liquidity problem and reduced accessibility to credit affected the performance of the toll concession
companies and denied the toll concession holders the much needed funding for the implementation of new highway
projects.  The economic crisis that hit the East Asian region adversely affected the highway privatisation program.  A
total of 13 toll highway concessions in the construction phase were affected by the crisis and only three managed to
complete their projects by early 1999, as these projects were already nearing completion.  One project was completed
by the end of 2000 after encountering some delays, whilst seven projects were unable to commence construction
works due to the unavailability of funding.  The Government and toll concession holders who had recently been
awarded privatised highway projects faced some trying times between 2000 and 2003.  Great efforts were made by
all the parties concerned to procure financing for the projects.  As a remedial step, the Government reviewed the
planned toll highway projects to ensure that only viable and priority projects were given approval.  As a result, the
Government decided to put on hold more than ten privatised toll highway projects, totalling approximately 1000 km. 

There were other issues arising from the crisis that had an effect on the country.  Toll highway concession companies
that were unable to commence construction works created problems which affected both the Government and the
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public.  Existing roads that were transferred to the concession companies were unable to have the desirable level of
maintenance applied to them.  The Authority had to pursue the matter aggressively with the concession companies
to ensure that their obligation were met; meanwhile motorists have to endure the poor condition of the roads.  The
Government proceeded with the land acquisition process even though the commencement of works was uncertain,
as further delays in its acquisition would have incurred additional costs through increases in the price of land and
subsequent project costs.  Additionally, the act of freezing the highway corridors without their impending acquisition
could have impeded other development plans along the corridors or caused speculation if the highway projects were
put on hold or not implemented later on.

Public acceptance of privatised toll highway projects was manifested in the economic crisis especially with regards to
the toll rate level.  User complaints on the level of toll rates or rate of increase, became more frequent.  The
Government subsequently took action to defer toll rate increases or reduce the level of toll charges as a result of
feedback received.  Toll rate increases were not implemented in 1998 and prevailing toll rates for new highways were
reduced by as much as 33%.  Even though these measures were adopted by the Government and it has lessened the
financial burden on the highway user, it has financial implications as the Government had to compensate the toll
concessionaires for the lost in toll revenue.  As a spill over from the above, the public and other organisations also
questioned the implementation of new toll highway projects.  As a result, the Government has decided that a public
opinion poll on the projects will have to be carried out first to ascertain public acceptability and the level of toll rates
on the proposed highways.

The economic crisis which brought about lower economic activity had a negative impact on the traffic volumes for
the main toll concession operator of the North South Expressway and the Penang Bridge crossing in 1998.
Meanwhile, there were mixed results in 1999 in that, while some toll highway projects had began to show a positive
traffic growth, there was a slight drop in traffic volume for the other toll highway projects.  The lower traffic volumes
meant a corresponding lower revenue for the toll operators, resulting in several operators facing a cash-flow problem
in servicing their loans.  In response to this situation, the partners in the toll concessions either injected additional
equity into the projects or entered into negotiations with the lenders to reschedule loans repayment to prevent a
default on the part of the toll operators.

9. OVERCOMING THE CRISIS

9.1 Impact of the crisis

The economic crisis affected the toll highway privatisation program as implementation of new projects almost come
to a halt, since they are susceptible to economic slowdown due to their requirement for a huge capital outlay.  The
Government adopted various measures and in July 1998, the National Economic Recovery Plan was launched to
provide a comprehensive framework for economic recovery in the country.  The Government continued to support
the privatisation program and identified it as an instrument towards reviving the economy.  The National Economic
Recovery Plan recommended the implementation or priority highway projects including urban highways to provide
for future demand and to alleviate congestion.  As part of the efforts to provide funding to the companies undertaking
infrastructure projects which require large capital outlays, the Government has formed the Infrastructure Development
Bank.

The establishment of the Infrastructure Development Bank saw initial funding of RM5 billion allocated to assist in the
financing of infrastructure projects and projects involving large public facilities such as highways, mass transit rail
transportation, ports, water supply projects, etc.  The aim of the fund was to facilitate the implementation of priority
infrastructure projects and to revive stalled highway projects.  In addition, as well as fulfilling its economic and social
obligations, the Government has initiated the commencement of construction of the strategic 338 km long East Coast
Expressway (ECE), an interurban expressway that will connect the more developed west coast States of Peninsula
Malaysia to the less developed east coast States.

9.2 Steps taken to overcome the crisis

The Government adopted a flexible approach and held numerous meetings with the concession holders to exchange
ideas on measures to adopt to enable the remaining toll highway projects to kick start the construction works.  For
example, the implementation of the East Coast Expressway was initially a privatised project due to commence in 1999
but, as a result of the economic slowdown, the concession company was unable to raise sufficient finance and this
prompted the Government to buy back the project using public funds.  The Government’s action has managed to kick
start the project and the first phase of the expressway (169 km long) was completed in July 2004.  The Government
is about to embark on the second phase for the remaining length.  That same year also saw three other privatised
highways, which had been stalled during the economic crisis, completed.
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Other steps taken by the Government to facilitate the process included amending the concession agreements to allow
for:

• reduction of the scope of works in the contract to improve project viability

• rescheduling of the construction program to allow for phase construction of viable stretches first and
extension of the construction period

• stage construction of the highway and upgrading of lanes to be carried out based on traffic demand

• defer construction of interchanges which have low traffic flows or lower demand

• combining financing packages using Government grants or loans to improve the viability and bankability
of the project.

Concession holders have on their own also taken various steps and measures to strengthen their companies and
improve project viability.  This includes increasing equity contributions from the partners and restructuring the
shareholding structure by bringing in partners with strong financial backing into the consortium.  In addition, to factor
in the effects of the crisis, a more updated independent traffic study was conducted to assure the lenders that the
project was still financially viable.  As a result, two privatised toll highway projects were able to start construction works
towards the later part of 1999, together with the assistance extended to them by the Infrastructure Development
Bank.

In the meantime, positive signs have become apparent which augur well for the industry’s future.  On the other fronts,
the Government undertook measures to strengthen the resilience of the financial sector to avoid systemic risk and
ensure the continued efficient functioning of the role of the banking system crucial for the economic recovery.
Complementary actions were taken such as the establishment of a new Government vehicle, ‘Danaharta’ and
‘Danamodal’, to put the banking institutions on a strong footing by purchasing and managing the non-performing
loans and recapitalising the banking institutions.  The banking sector still plays a major role in managing and providing
the necessary funding for toll highway projects.   In response to the financial crisis, the Kuala Lumpur Stock Exchange
has also implemented measures aimed at ensuring systemic stability, by restoring market confidence, improving
market transparency and corporate governance and facilitating the raising of funds.

Whilst the benefits of privatisation were very high, the Government has reviewed certain policies and guidelines in the
privatisation of highway projects, by tightening certain terms and conditions.  Toll rate increases are no longer
automatic and toll concession companies have to justify any increases.  For new toll highway project proposals, the
proponents of the project will have to demonstrate that the project is financially viable and be able to convince the
lenders to extend financial support for the project.

10. ASSESSMENT OF HIGHWAY PRIVATISATION PROJECTS

Based on the experience from previous highway privatisation projects, a number of lessons have been obtained.  These
could be useful for future implementation of projects under privatisation.

10.1 Cross-subsidisation

Projects of adequate size and/or with existing operational sections allow for the more lucrative sections to subsidise
the low revenue-generating sections.  Such cross-subsidisation potential is a major factor in determining the success
of a privatised highway, as observed from the NSE, the Damansara-Puchong Highway and the Western Kuala Lumpur
Traffic Dispersal Scheme.  Concession companies that undertaken road projects without such potential are more prone
to facing difficulties in debt-servicing, for example the Malaysia Singapore Second Crossing and the Seremban-Port
Dickson Highway.

10.2 Social obligations versus profitability

With privatisation, social services that were initially managed by the Authorities became business ventures.  Although
the two objectives – social service and profit-making – can, with appropriate measures, be mutually achieved, more
studies are needed into the prerequisite parameters that will ensure an acceptable balance between greater
profitability for the company and better services at lower costs for the public.

10.3 Variations to certain established fundamentals

The country is developing physically and these developments have impacted, directly or indirectly, on privatised
projects.  In the case of the NSE, the completion of the project resulted in a tremendous proliferation of industrial and
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housing development along the highway, which in turn resulted in numerous requests for access to the highway.
Whilst this growth in future traffic along the highway is a welcome development, certain engineering and design
guidelines will need to be modified.

For example, certain concessions have been made with respect to the minimum spacing between interchanges along
the NSE to accommodate requests for access to some of these developments.  If these spacings are further reduced in
the coming years, the expressway may eventually function as a ‘main street’ within the development corridor.  With
respect to drainage aspects, a major portion of the NSE was designed based on rural standards.  Such provisions are
not able to meet the demands associated with the rapid development that has been taking place at certain locations
upstream of the Expressway, resulting in flooding of the expressway.

In view of these considerations, a co-ordinating body may need to be established to rationalise the various State
Governments who approve and monitor these developments, taking into consideration the main objective of an
expressway.

10.4 Competition

Although no exclusivity is given to the concession companies, the approval for the construction of parallel roads
adjacent to their corridor is of great concern.  The introduction of competing routes, which may not have been
foreseen during the feasibility study stage, will definitely impact on their financial viability.  Such changes in the
parameters governing privatised projects can have serious consequences on the existing concessions.

10.5 Improvements to concession agreement

Since the inception of the privatisation concept, the Government has continuously made an effort to improve the
terms and conditions of each subsequent Concession Agreement.  More emphasis needs to be placed on these efforts
in order that more comprehensive terms and conditions for future concessions, which will benefit the public, are
established.

10.6 Impact of global economy

The global economy has a direct impact on the performance of privatised highways.  A global economic downturn,
as experienced in 1998, would render the assumptions made during the viability assessment stage invalid.  Based on
the Malaysian experience, this has resulted in negative financial implications due to the lower rate of development and
traffic growth (for example the Malaysia Singapore Second Crossing and Seremban-Port Dickson Highway) as well as
the delay in the progress of on-going projects (for example the Kajang-Seremban Highway) and the commencement
of planned projects (for example the KL-KLIA Dedicated Highway and the Assam Jawa-Templer Park Highway).

11. CONCLUSION

This paper has briefly described the road privatisation mechanism, the approach adopted, lessons learnt in previous
years and how the recent Asian economic crisis affected the implementation of road privatisation projects.  Malaysia
has achieved good progress with the privatisation program which has succeeded in its objectives in promoting greater
economic growth and development.  The private sector has been the main party in the implementation of toll
highway projects in Malaysia and it has also contributed to the development of other related industries in the country
such as financial, construction and technical services, etc.  Although the toll highway program has been affected by
the economic crisis, the Government has provided strong support and adopted various measures to ensure that the
program is back on the right path.  In view of the benefits gained, the Government has continued with the
privatisation policy as one of its measures to revive and play the catalytic role of accelerating economic recovery.  In
this respect, the Government has reviewed and make adjustment to certain policies to address and cope with the
problems faced by the toll highway concessionaires, to ensure the continued success of the highway privatisation
program.
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ABSTRACT

This paper describes the development of hourly, daily and monthly factors representing volume-variation patterns of
traffic in typical States in Malaysia.  A simple and quick method for the estimation of the Annual Average daily Traffic
(AADT), based on short traffic counts using the appropriate conversion factors of hourly traffic volume, is presented.
Also presented is an application of this technique in the development of a prediction model for motorcycle accidents
at non-signalised junctions in Malaysia.  One of the most important variables included in the model is the AADT
estimated using the factors developed during the study.  The model, which was developed using the generalised linear
modelling approach and the quasi likelihood technique, was incorporated to overcome the dispersion problem.  The
model suggested that an increase in AADT on major and minor roads was associated with an increase in motorcycle
accidents, and the AADT on major roads had the greater effect on the probability of motorcycle accidents than the
AADT on minor roads.  Shoulder width was also found to be significant in explaining motorcycle accidents.  The final
model should allow traffic engineers to establish appropriate junction treatments specifically designed for motorcycle
lane facilities at junctions.

1. INTRODUCTION

Many studies on traffic accident modelling found that traffic flow is one of the significant factors in affecting accidents
(e.g. Bauer and Harwood 2000; Griebe and Nielsen 1996; Mountain, Fawaz and Jarret 1996; Mountain, Maher, and
Fawaz, 1998; Radin Umar 1996; Radin Umar, Mackay and Hills 1995 and 2000; Saied, and Said 2001; Tarko et al.
1999; Taylor, Baruya and Kennedy 2002; Vogt and Bared 1998; Vogt 1999).  Most of these studies used Annual
Average Daily Traffic (AADT) to represent traffic flow.  The AADT used in the analysis was usually collected from
permanent stations at specific locations within the study area.  When such information was not available, the AADT
was estimated by converting traffic volume, usually hourly volume collected at the site using hourly, daily and monthly
factors.  Earlier studies on accident modeling carried out in UK (Mountain et al. 1996 and 1998) used such factors to
convert traffic volume, obtained during a short counting period, to AADT.  A similar approach has also been used in
previous studies conducted in the USA (Bauer and Harwood 2000; Vogt and Bared 1998; Vogt 1999).  As such factors
have not yet been developed in Malaysia, there was a need to develop factors so that AADT could be estimated more
accurately.

This paper describes the development of hourly, daily and monthly factors representing volume-variation patterns of
traffic in the State of Selangor and the Federal Territory of Kuala Lumpur.  The paper also describes the development
of a model for the prediction of motorcycle accidents at non-signalised junctions on urban roads where the AADT
estimated using the factors developed in this study was included as one of the variables in the model.  The generalised
linear modeling approach (McCullagh and Nelder 1989) was used to develop the model, and the Poisson and negative
binomial errors were incorporated to represent observed accident distribution.  The statistical software package, GLIM
4 (Numerical Algorithm Group 1994), which is specially designed to fit generalised linear models, was used in the
statistical analysis.

2. MATERIAL AND METHODS

2.1 Hourly, daily and monthly factors

Nine districts of the State of Selangor and the Federal Territory of Kuala Lumpur were selected for the study.  The
factors representing the volume-variation patterns of traffic in the selected districts were developed using the data



17

R
E

A
A

A
 

J
O

U
R

N
A

L

compiled from the 24-hour permanent traffic count station  and the traffic census (Highway Planning Unit 2001a and
b).  The permanent count station considered the most appropriate to represent the variation of traffic in the selected
districts was the PS-07.  This station was located between Kuala Lumpur and Seremban.

Figure 1 presents the framework for the development of hourly, daily and monthly factors including the estimation of
AADT.  As shown in the Figure, the data collected at permanent count station PS-07 was used to develop daily and
monthly factors.  It should be noted that the station only recorded those vehicles categorised as light, medium and
heavy vehicles.  This meant that the data can only be used to develop daily and monthly factors for those vehicle
categories or, by combining the data, for all vehicles.  The data recorded in the non-permanent count station (traffic
census) were used to develop the hourly factors.  This data was classified into several vehicle categories, including
motorcycles.  As a result, hourly factors were developed for both non-motorcycles and motorcycles.

Records of hourly traffic (disaggregated into non-motorcycles and motorcycles) counted on major and minor roads at
the selected junctions were converted to AADT using the factors developed in this study.  The technique described in
McShane, Roess and Prasas (1998) including a detailed procedure and examples on how to develop the factors and
use them to convert short-count traffic volume to AADT, was used to carry out the work.

Traffic Census Data Files
(Highway Planning Unit-JKR)

1. 9-District and Federal
 Territory of Kuala Lumpur
2. 59 Count-stations
3. Hourly traffic count
 7-day, 16-hour manual counting
 7-day, 24-hour manual counting
4. Date of counting
 16-22 October 2000

Estimating AADT for the Selected Junctions

AADT (j,ds) = V-24h (d, m, j, ds) x DF (d) x MF (m)
V-24h (d, m, j, ds) = V-1h (t, d, m, j, ds) : HF (t, d, ds)
Where:
HF (t, d, ds) : Hourly factors for time (t), day (d), district (ds)
DF (d) : Daily factors for day (d)
MF (m) : Monthly factors for month (m)
V-1h (t, d, m, j, ds) : 1-hour traffic volume at time (t), day (d), month (m)
  for junction (j) in district (ds)
V-24h (d, m, j, ds) : Estimated 24-hour traffic volume at day (d), month (m)
  for junction (j) in district (ds)
AADT (j, ds) : AADT for junction (j) in district (ds) 

Year 2000 Hourly Traffic Count
Station Number: PS-07

Location: Kuala Lumpur - Seremban

Developing hourly factor (HF) for
the districts and Federal Territory of

Kuala Lumpur
The Factors representing hourly

volume-variation pattern of traffic
in a 24-hour period

1-hour traffic volume (V-1h)
counted at junction (j) within

the district (ds) at specific time
(t), day (d) and month (m)

Developing daily and monthly
factors (DF and MF)

The Factors representing daily and
monthly volume-variation patterns

of traffic in a 1-year period

Golden River Permanent Count Station
(Highway Planning Unit-JKR)

Figure 1: Framework for the Development of Hourly, Daily and
Monthly Factors, and the Estimation of AADT
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2.2 Selected junctions and motorcycle accident data

The junctions were selected based on several criteria, e.g. they had only marginal change of land use with no major
modification or upgrading; there was an equal number of lanes on the corresponding approach of the major and
minor roads; and there was no access road within 50 metres from the junction Stop line.  It should be noted that only
those junctions with a history of Personal Injury Accident (PIA) statistics were included in the analysis.  Junction
accidents involving motorcycles were defined as any motorcycle accident occurring within 50 metres of the
corresponding Stop line of the junction.

Data on motorcycle accidents, AADT and shoulder width of the 53 randomly selected junctions on urban roads in the
four districts (Hulu Langat, Klang, Kuala Langat and Petaling) of the State of Selangor were collected and analysed in
the study.  Motorcycle accident data over a four-year period (1997-2000) was procured from the archives of the police
accident recording forms, POL 27 (Pin 1/91).  The POL 27 is specially designed for easy completion (Radin Umar et
al. 1993) and is fully compatible with the TRL’s Microcomputer Accident Analysis Package, the MAAP (Hills and Baguley
1993).  The data was extracted from two complementary sources: (1) the Microcomputer Accident Analysis Package
(MAAP) database for fatal and hospitalised accidents, and (2) the Computerized Accident Recording System (CARS-
2000) database for slight injury accidents.  The MAAP database is located at the Road Safety Research Center, Universiti
Putra Malaysia, while the CARS-2000 database is available at the Royal Malaysian Police Headquarters.

2.3 Accident Model

To illustrate the application of these factors, a simplified accident model was used in this study.  The response variable
was motorcycle accidents and the explanatory variables were AADT on major and minor roads and shoulder width; all
the explanatory variables were continuously variable.  Details of the full models which incorporate other geometric
variables such as lane width, number of lanes and land use used in earlier studies of motorcycle accidents are contained
in Harnen et al. 2003 a and b; Radin Umar 1996; Radin Umar et al. 1995 and 2000; Harnen et al. 2004.

The simplified theoretical model containing all the terms was as follows:

MCA  =  k AADTmajorα1 AADTminorα2 EXP(βSHDW + e) (1)

where MCA is the number of motorcycle accidents.  The explanatory variables and their description are presented in
Table 1.  k, α1, α2 and β are the parameters to be estimated and the (e) term is the error representing the residual
difference between the actual and predicted models.  It should be noted that the total four-year (t) accident
frequencies were used to fit the models.  However, by introducing an offset variable (the term log t period) into the
fitting process, the final model would yield the number of accidents per year.  This approach was also utilised in earlier
studies on traffic accidents at junctions (Harnen et al. 2003 a and b; Mountain et al. 1998).  To allow direct
interpretation of the AADT terms produced by GLIM 4, the AADT functions in eqn (1) needed to be transformed into
the logarithmic form i.e. ln(AADT), while the non-AADT functions needed no transformation.

The Poisson and Negative binomial errors were considered in the study, and the method suggested in earlier analysis
(Harnen et al. 2003 a and b) was adopted to justify the error distribution used for statistical analysis.  The choice of
error distribution was based on the goodness-of-fit test carried out on the observed accident frequencies under study.
The deviance was used as a measure of the goodness-of-fit (Numerical Algorithm Group 1994) and the minimum

Table 1: Explanatory Variables, Description and Coding System

MalaExplanatory
Values

AADTmajor

AADTminor

SHDW

Description

major road flow
(veh/day)

minor road flow
(veh/day)

average shoulder width on major &
minor roads (m)

Coding System in GLIM

AADTmajor

AADTminor

SHDW
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deviance generated in the fitting process was considered, as the theoretical frequencies being analysed were the
closest fit to the observed accident frequencies.  In addition, a hypothesis test at 95% confidence level (p<0.05) was
carried out on the selected distribution.

The quasi-likelihood approach (McCullagh and Nelder 1989; Numerical Algorithm Group 1994) was used to overcome
the dispersion problem, as this approach had been usefully employed in earlier studies on motorcycle accidents
(Harnen et al. 2003a and b; Radin Umar 1986; Radin Umar et al. 1995 and 1996).  In this technique, the dispersion
parameter was estimated from the mean deviance (scaled deviance over its degrees of freedom).  This may form a
model where the scaled deviance is equal to its degrees of freedom.

The model was developed on the basis of multivariate analysis.  This analysis allows which of the variable(s) had the
highest effect on the probability of motorcycle accidents to be assessed.  The fitted model was based on the goodness-
of-fit and the significance test carried out.  They are the change in scaled deviance from adding or removing the terms,
the ratio of scaled deviance to its degrees of freedom and the 5% significance level of the t-statistic of the parameter
estimates.  The framework showing the process of the development of the accident model is presented in Figure 2.
Since the fitted model satisfied the requirements, the analysis produced the final model; otherwise, the process would
have had to return to the model specification, with one of its components, e.g. explanatory variables, having to be re-
identified.  This is the usual process used in developing a model.

3. RESULTS

3.1 Factors

The hourly factors for motorcycles and non-motorcycles for the districts of the State of Selangor and the Federal
Territory of Kuala Lumpur were established.  The non-motorcycle and motorcycle factors of the District of Hulu Langat
(Table 2) were based on continuous hourly counts of traffic recorded in the non-permanent count stations BR604,
BR605, BR608, BR609 and BR614 for a period of one week.  The factors represent hourly volume-variation patterns of
traffic in a 24-hour period within the district of Hulu Langat.

Figure 2: Framework Showing the Process of the Development of the Accident Model

Yes

No

The Final Model

Meeting the
Requirements?

Identification of Model Variables
Response Variable : Motorcycle Accidents
Explanatory Variables : AADT major, AADT minor, Shoulder width

The Fitted Model
Deviance Analysis, Estimated Parameters and Significance Level

Model Fitting
Estimating Parameters that Minimise Deviance

Model Specification
Response Variable, Explanatory Variables, Error Distribution, Link

Function, Dispersion Parameter, and Offset Variable

Analysis of Error Distribution
Goodness of Fit Test (Analysis of Deviance) for the Poisson and

Negative Binomial Error Distributions
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The hourly traffic factors for the other districts and the Federal Territory of Kuala Lumpur and the daily and monthly
factors for all vehicles are presented in Appendices A and B.  An example of the calculation of AADT for motorcycles
on major and minor roads of the three-legged non-signalised junctions using the factors developed in this study is
shown in Appendix C.

3.2 Motorcycle Accident Model

The goodness-of-fit test revealed that the Poisson error was slightly better in explaining the variation of accident
occurrence than the Negative binomial.  The deviance (D) for Poisson was 4.46 with 11 degrees of freedom (df), whilst
the values for the Negative binomial were 4.52 with 10 degrees of freedom (df).  The hypotheses test also confirmed
that the Poisson error was statistically significant (p<0.05) in representing accident frequencies under study.  The
Poisson was therefore used for statistical analysis.

The result of multivariate analysis of the terms is presented in Appendix D.  It can be seen that the explanatory variables
were significant at the 5% level.  The scaled deviance was equal to the degrees of freedom, as the quasi-likelihood
approach had been introduced in the fitting process.  The scaled deviance changed from 3,112.0 to 49.0 with a loss
of 3 degrees of freedom, and the mean deviance changed from 59.8 to 1.0.

Based on multivariate analysis, the final model developed in this study is:

MCA = 0.0006039 AADTmajor 0.5369 AADTminor 0.2869 EXP – 0.0864 SHDW (2)

where MCA is the number of motorcycle accidents per year.  Figure 3 shows the standardised residual of the modelled
accidents over the actual accidents.  It can be seen that the standardised residuals was well within the value of -2.0
and +2.0.  This is the acceptable range of standardised residual for a well-fitting model (Numerical Algorithm Group
1994).

Table 2: Hourly Factors for Non-Motorcycles and Motorcycles (District of Hulu Langat)
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4.  DISCUSSION

4.1 The Factors

The study developed hourly, daily and monthly factors for the State of Selangor and the Federal Territory of Kuala
Lumpur.  The reliability of these factors was strongly affected by the accuracy of the estimation of AADT, and its
availability was therefore very important to the researchers.  It is suggested that a study covering the entire country is
conducted.  As the automated recording machines can easily record the traffic volume, the factors can be updated
from time to time.  It would be very useful if the factors are periodically updated and included in publications such as
the Traffic Volume Malaysia published annually by the Highway Planning Unit (HPU), Ministry of Works, Malaysia.  In
addition, the vehicles recorded at the permanent count stations in Malaysia were roughly categorised as light, medium
and heavy.  As such, it is suggested that more specific vehicle categories, such as lorries, buses, passenger cars and
motorcycles, be established, so that more specific daily and monthly factors can be determined rather than just light,
medium and heavy vehicles.

4.2 Motorcycle Accident Model

The final model revealed that the AADT on major and minor roads and shoulder width were significant in explaining
motorcycle accidents at non-signalised junctions.  The estimates of AADTmajor and AADTminor indicate that an
increase in AADT on major and minor roads was associated with an increase in motorcycle accidents (Figure 4).  It was
also found that the effect of AADT on major roads (AADTmajor) on the probability of motorcycle accidents was higher
than that of the AADT on minor roads (AADTminor).
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The final model also revealed that an increase in shoulder width was associated with a reduction in motorcycle
accidents.  This was indicated by the estimates of SHDW.  For example, an increase in shoulder width by 1 metres and
2 metres is expected to reduce motorcycle accidents by about 8% and 16% respectively.  This finding seems
reasonable since motorcyclists utilise available shoulders when approaching the junction.  In this situation, the rate of
rear-end and side-swipe accident types between motorcycles on the shoulder and other vehicles on the travelled way
is probably reduced.  This phenomenon is common in countries with a high population of motorcycles such as
Malaysia.  However, a better explanation can now be made since a separate model was developed to explain the effect
of shoulders on all types of motorcycle accidents at junctions.  The safety benefit to motorcyclists from the availability
of shoulders at junctions should encourage an in-depth analysis on the effect of paved shoulders on motorcycle
accidents at junctions.  The investigation should focus on segregating motorcycles from other, larger vehicles at
junctions.  The initiative could take the form of the provision of non-exclusive motorcycle lane facilities at junctions.
It is also imperative to determine the magnitude of traffic flow at junctions where most motorcyclists use shoulders for
riding rather than sharing the travelled way with other vehicles.  This could reflect the demand for non-exclusive
motorcycle lanes at junctions by motorcyclists.

5. CONCLUDING REMARKS

This paper has described the development of hourly, daily and monthly factors representing volume-variation patterns
of traffic in the State of Selangor and the Federal Territory of Kuala Lumpur.  The paper has also described the
development of a model for the prediction of motorcycle accidents at non-signalised junctions on urban roads where
the AADT estimated using the factors developed in this study was included as one of the variables in the model.  The
main findings of the study were as follows.

1. The hourly, daily and monthly factors, which represent the volume-variation patterns of traffic, could change from
time to time depending on the changes on the magnitude of traffic flow.  The factors should therefore be updated
periodically (at least every year) so that the appropriate factors could be established and a more accurate AADT
estimated.  The factors should also be included in the related publications in Malaysia so they can be distributed
nationally.  A national study is also suggested.

2. AADT is important variable in explaining motorcycle accidents at non-signalised junctions.  An increase in AADT on
major and minor roads at non-signalised junctions was associated with an increase in motorcycle accidents.  The
effect of AADT on major roads on the probability of motorcycle accidents was higher than that for minor roads.
Shoulder width at non-signalised junctions was also found to be significant in explaining motorcycle accidents.
Wider shoulders are associated with a reduction in motorcycle accidents.

3. The model developed in this study can further be utilised to determine the appropriate intervention levels for
junction treatment with respect to motorcycle accidents.  For a given acceptable limit of motorcycle accidents,
appropriate design parameters for non-signalised junctions could be specified.  The decision whether to allow
motorcycles to pass through a non-signalised junction without treatment, or the need for special end-treatments
to minimise motorcycle conflicts at non-signalised junctions, could be objectively carried out using the model; the
treatment could be the provision of non-exclusive motorcycle lanes facilities.  It should be noted that the model
might only be valid for a typical mixed traffic environment in developing countries like Malaysia, where the
proportion of motorcycles using non-signalised junctions constitutes about 20% to 40% of all vehicles.
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APPENDIX A

Hourly Factors for Non-Motorcycles and Motorcycles for the Districts
and the Federal Territory of Kuala Lumpur

District of Klang

District of Kuala Langat
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District of Petaling

District of Gombak
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District of Hulu Selangor

District of Kuala Selangor
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District of Sabak Bernam

District of Sepang
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Federal Territory of Kuala Lumpur

APPENDIX B

Daily and Monthly Factors
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APPENDIX C

Calculation of AADT for Motorcycles on Major
and Minor Roads of Three-legged Non-Signalised Junctions

APPENDIX D

Multivariate Analysis of the Terms
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ELECTRONIC TOLL COLLECTION SYSTEM: A ROAD MANAGEMENT TOOL

Eiki Aramaki
Infrastructure Development Institute, Japan

ABSTRACT

The highway authority of the Japanese Government is dealing with the implementation of Electronic Toll Collection
(ETC) as one of the top priority issues of the highway administration.  Since the introduction of commercial operation
of ETC in 2001, a great deal of effort such as several promotion campaigns with public subsidies or instalment of ETC
gantry systems has been put into promoting the system.  As a result, the numbers of ETC units installed in cars, and
the average ETC coverage at toll gates, reached about 7 million, and accounted for more than 40%, respectively at
the end of May 2005.  The introduction of ETC has resulted in many advantages for road users as well as toll road
operators, including the mitigation of traffic congestion and user inconvenience, introduction of toll discounts for ETC
users and so on.  As a result of the nation-wide introduction and diffusion of ETC systems, several other features such
as integration to a distance travelled toll system, the addition of cheap and simple interchanges or ramps, and the
execution of full scale road pricing will be possible in the near future.

This paper describes the introduction of the ETC system into tollways in Japan  Since the introduction of the ETC toll
system in 2001, the effects and impacts on the community have been much larger than initially envisaged.  ETC is one
of the highest priority issues in the highway administration, and the use of the system is increasing very rapidly as its
effectiveness is recognised by road users.

1. INTRODUCTION

Electronic Toll Collection (ETC) allows the non-stop, automatic collection of tolls.  Since the introduction of the ETC
toll system into Japan in 2001, the effects and impacts on the community have been much larger than initially
envisaged.  ETC is one of the highest priority issues in the highway administration, and the use of the system is
increasing very rapidly as its effectiveness is recognised by road users.

2. INNOVATION OF TECHNOLOGY AND ITS DIFFUSION

2.1 Targets of technology innovation

Since the development of ETC in 1993, five targets of technology innovation were identified.  It was recognised that
the system should:

• be applicable to all types of toll roads and vehicles

• allow easy tracing of usage and be adaptable to both pre/post-payment methods

• be highly accuracy, secure and private

• be reasonably priced if the on-board equipment was to be readily adopted

• involve a two-tier system for toll collection: coexistence of conventional and ETC system for a certain period.

2.2 ETC system architecture

The main outcomes of research and development work conducted since 1993 by teams of academic, public and
private experts were as follows.

• A 5.8 GHz-band active Dedicated Short Range Communication (DSRC) system was adopted in order to
ensure precise interactive communication between vehicles and gantry systems with high reliability,
expandability, and efficient use of limited frequency resources.

• A ‘two-piece method was adopted: users acquire an ETC card with an IC chip which contains their personal
information.  This is issued by credit card companies.  They also purchase on-board equipment with particular
vehicle information.  The on-board equipment is installed by car dealers, car parts shops or gas stations.  The
cost is about 15,000 to 25,000 yen1 .

• The gantry system consists of an antenna, vehicle detectors, camera, message signs and barrier.  The cost
required for shifting to an ETC gate is around 80 million yen pergantry.

1 1,000 JPY = US$8.60
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2.3 Process of Development and Adoption

The research and development work that commenced in 1993 was mainly conducted by public and academic experts.
In 1994, two technical committees were established, one is the System Architecture Committee chaired by Prof. Hideo
Nakamura of civil engineering, and the other is the system evaluation committee by Prof. Mitsutosi Hatori of
telecommunication.  In 1995, experts from the private sector joined the project teams.

The commercial operation of ETC partly commenced in 2001, involving only 63 toll plazas.  Now of the 1261 toll
plazas, 96% are operated by ETC.  By may 2005 the number of ETC-equipped vehicles reached about 7 million, and
42% of vehicles passing through toll gates used the ETC system.

Figure 1 shows the growth in the number of ETC cars.  The line on the graph indicates the monthly growth of
registered ETC vehicles.  In June 2003 and November 2004, publicly-subsidised promotion campaigns were carried
out which contributed a great deal to the rapid adoption of ETC.

2.4 Toll Road Operators

The major toll motorway networks in Japan are managed by four national public corporations and other local ones.
Inter-urban motorways form a major part of the toll road system.  They are mainly constructed and operated by the
Japan Highway Public Corporation (JH), the largest toll road operator in the world.  It has two types of motorways, the
main one being a ‘travelled distance’ toll system, where users take a ticket at the entrance and pay the toll at the exit.
It also operates some toll roads which operate under a ‘fixed section, unit toll’ system.

Five major cities in Japan have urban motorway networks.  They generally apply the zone unit toll system in which
user pays the toll at the entrance to the motorway.  In October 2005, four national public corporations were privatised
and divided into five private companies and one infrastructure holding agency.

3 ETC BEST PRACTICE

3.1 Reduction of congestion and user inconvenience

The existence of different toll systems causes inconveniences to drivers who drive long distances because they may
have to stop at many times at different toll gates in some regions.  For example, people travelling from Kyoto to the
Kansai International Airport, about 100 km from the city centre, used to have to stop at six different toll gates but,
since the introduction of ETC, this is no longer required.

The sum total of issuing set-up reached
6 million (March 18th) 

Sum total of issuing Set-up Vehicles

M
on

th
ly

 (
1,

00
0 

un
its

)

700 7,000

6,000

5,000

4,000

To
ta

l (
1,

00
0 

un
its

)

3,000

2,000

1,000

0

600

500

400

300

200

100

0

20
01

/0
3

20
01

/0
7

20
01

/1
1

20
02

/0
3

20
02

/0
7

20
02

/1
1

20
03

/0
3

Year / Month

20
03

/0
7

20
03

/1
1

20
04

/0
3

20
04

/0
7

20
04

/1
1

20
05

/0
3

Organization for Road System Enhancement

Total No. of vehicles
Vehicles per month

Figure 1: Growth of Cars Installed with ETC



32

R
E

A
A

A
 

J
O

U
R

N
A

L

One-third of the traffic congestion in Japan occurs at toll gates on motorways.  The use of ETC in vehicles has led to
a big reduction in congestion at toll gates because of the large difference in handling capacity compared to manual
systems.  For example, Figure 2 compares the linear growth of ETC coverage (right hand scale) with the change in
congestion volume (left hand scale) on the Tokyo Expressway.  Congestion volume (km-h / day) is defined as the daily
total congestion length (km), which changes hour by hour, multiplied by each corresponding congestion time.  The
handling capacity of ETC gates is about 800 vehicles/hour/lane, 3.5 times faster than the manual systems (230
vehicles/hour/lane).

Figure 3 compares the congestion lengths at Tokyo Toll Plaza on 2 January in 2004 and 2005.  This toll plaza is the
biggest in Japan, having 18 gates for one direction.  The longest congestion length in 2004 was 25 km at noon, due
to the concentration of road users returning from their winter vacation.  The congestion length in 2005 was much
lower, about 14 km, even though the traffic volumes were similar to the previous year.  During this one year period,
the ETC coverage grew from 15% to 30%.  Clearly, the adoption of ETC contributed a large decrease in congestion.
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3.2 Introduction of toll reduction systems for inter-urban motorways

In the course of the Parliamentary debate regarding the privatisation of the four national public corporations, the
Government promised to reduce the toll level by 10%.  However, the road administrators and motorway operators
responded by not reducing the toll to all road users by the same rate.  They also attempted to discontinue all the
existing discounts which were sometimes the source of fraudulent behaviour and aimed to establish a new discount
system exclusively for the use of ETC users; this involved a 10 % reduction in cost if ETC was adopted by users at the
same time.

The previous and new discount systems are compared in Figure 4.  The new discounts amounted to 460 billion yen,
equal to the previous reductions (280 billion yen) plus the promised 10% of total income (180 billion yen).

In terms of the new discount system, three categories of ‘time of the day’ were introduced since January 2005.  They
offer a 50% discount in toll for car commuters in rural areas, a 50% discount for early morning and night users in
urban areas and a 30% discount for all late night users.  The aim is to encourage the use of motorways during those
times of the day when there is sufficient capacity and also to enhance the environmental conditions on minor roads
by attracting vehicles to the motorways.

Since April 2005, two types of mileage services have been introduced for high-usage vehicles.

So-called environmental road pricing, targeting heavy ETC vehicles, was introduced, after trialling, for urban
motorways in the Tokyo and Kobe areas in 2001.  Figure 5 shows the example of the Hanshin Expressway.  The toll
charge on the coastal motorway in industrial areas is 20% less than that for the parallel roads in residential areas.

Since the introduction of this pricing system, some heavy vehicles have shifted to the newly-constructed coastal
section.  The effects of the introduction of the new pricing system, in terms of improvement in environmental
conditions, air and noise, in residential areas, has not yet been determined.
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Figure 4: Toll discount system for inter-urban motorways
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3.3 Shift to distance travelled toll system

Urban motorways apply a ‘zone unit’ toll system, where users pay the toll at the entrance but pay nothing at the exit.
This is because it is often difficult to install a large number of on / off ramps, and expensive gantry systems, and also
difficult to manage large numbers of toll gates in urban areas.

However, following the expansion of the urban motorways, there has been a growing imbalance of equity of burden
among road users.  Toll charges for 3 km and 40 km lengths are the same on this network.  This system also gives rise
to an undesirable situation, viz. congestion in the central parts and low traffic in the outer parts.

Whilst ETC makes it possible to shift from the ‘zone unit’ system to the ‘distance travelled’ system, this shift has not
yet occurred.  Some challenges still have to be faced, such as the selection of adequate tolling technology, the
installment of ETC gantries at off-ramps, the enhancement of ETC coverage and the identification of issues associated
with the transition period.

3.4 Addition of cheap and simple interchanges/ramps

Conventional interchanges on inter-urban motorways are generally large and costly.  The intervals can be relatively
long, about 10 km, and this can be inconvenient for users.  If ETC gantries were installed on each ramp, then simple
and cheap diamond-type interchanges could be in place for the exclusive use of ETC users.  However, this type of
interchange has yet to be developed but is a challenge which must be addressed in the near future.

Currently, surveys of ETC cars are being conducted on 28 interchanges connecting service and parking areas to access
roads.

4. CONCLUSION

This paper has described the introduction of the ETC system into tollways in Japan  Since the introduction of the ETC
toll system in 2001, the effects and impacts on the community have been much larger than initially envisaged.  ETC
is one of the highest priority issues in the highway administration, and the use of the system is increasing very rapidly
as its effectiveness is recognised by road users.  As a result of the introduction of the ETC system, toll charges can be
varied that be adapted to a number of variables including vehicle axle load, road quality, distance travelled, time of
day travelled, level of congestion and other relevant criteria.

Figure 5: Environmental road pricing in Kobe 
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COMMUNITY ROAD SAFETY – 
RECENT DEVELOPMENTS IN AUSTRALIA WITH POSSIBLE RELEVANCE FOR

DEVELOPING COUNTRIES

Peter Cairney
ARRB Group Ltd, Australia

ABSTRACT

Community Road Safety (CRS) has by now become accepted as an important part of the delivery of road safety in
most Australian States and Territories.  This has come about as central authorities have come to realise that some
aspects of road safety are best delivered at the local level, and communities have come to realise there is much they
can do with their own resources to improve their own safety.  As part of taking stock of progress in community road
safety, Austroads commissioned a review of community road safety in Australia and New Zealand.  The aims of this
paper are to present the basic principles relating to objectives and structures developed in the Austroads project, to
report on the progress made in the Tasmanian CRSP program based on these principles, and to discuss the possible
relevance of these principles and findings for developing countries.

1. INTRODUCTION

Community Road Safety (CRS) has become accepted as an important part of the delivery of road safety in most
Australian States and Territories.  This has come about as central authorities have come to realise that some aspects of
road safety are best delivered at the local level, and communities have come to realise there is much they can do with
their own resources to improve their own safety.

The advantages of community programs include the following.

• They can deal effectively with issues missed by mainstream programs, since remedial actions planned at the
State level have traditionally been driven by accident histories or, to a lesser extent, by safety audits on major
roads.

• They have the potential to reach individuals and groups which are not reached by conventional media,
such as marginalised groups or groups or people with poor understanding of the official language.

• They can give a local focus to programs delivered State-wide or nationally, boosting the credibility of
the messages and emphasising the relevance of the messages to each particular community.

• Programs at the local level are able to achieve a better understanding of how the local community use
the road system and their likely reaction to changes.  This understanding has the potential to provide
solutions to road safety problems which are well tailored to the needs and expectations of the community.

As part of taking stock of progress in community road safety, Austroads commissioned a review of community road
safety in Australia and New Zealand.  The project involved an extensive program of visits to community road safety
programs throughout Australia and New Zealand, visits to the officers of State and national government who
administer these programs, and workshop meetings with experienced managers of community road safety programs.
A report was produced (Cairney 2002) which provided an overview of CRS in Australia and New Zealand at that time,
identified the key objectives of CRS programs, the institutional arrangements required for sustainable CRS programs,
and the issues which need to be addressed to ensure a healthy future for community road safety.

Tasmania is the latest Australian jurisdiction to establish a community road safety program.  The Community Road
Safety Partnership (CRSP) Program was initiated by the Department of Infrastructure, Energy and Resources (DIER) with
the aim of establishing road safety partnerships with Tasmanian local governments and communities.  The process of
setting up the program was influenced to a considerable extent by the Austroads report.  Two years after the launch
of the program, when the individual partnerships with local authorities had been going for between 14 and 22
months, ARRB Consulting was asked to evaluate the program (Cairney 2005).

The aims of this paper are to present the basic principles relating to objectives and structures developed in the
Austroads project, to report on the progress made in the Tasmanian CRSP program based on these principles, and to
discuss the possible relevance of these principles and findings for developing countries.
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2. CONCEPTUAL FOUNDATIONS

The formal conceptual foundations of CRS may be traced to the World Health Organisation’s Ottawa Charter for
Health Promotion (WHO 1986), which was an outcome of the First International Conference on Health Promotion held
in Ottawa, Canada in 1986.  The Charter recognised that improvements in health required strong health advocacy,
empowerment of individuals to take control of their own health, and the coordination of all involved.

The Ottawa Charter was one of the driving forces which led to the First International Conference on Injury Prevention,
Stockholm, 1991, which in turn led to the Safe Communities program and explicit links to road safety.

Some 15 years on, the ‘official’ safe communities movement would appear to have had relatively little impact, if
judged on the basis of communities and support centres which had signed up as designated members of the WHO
Safe Communities Program.  Only 83 communities are enrolled in the program world-wide according to the current
(but apparently dated) web page from Sweden’s Karolinska Institute, the co-ordinating body for the program
<http://www.phs.ki.se/csp/safecom/default.htm>.

However, it would seem that the Safe Communities program has had an influence well beyond what membership of
the official program would indicate.  This is very much the case in the United States, which has only two cities entered
in the WHO Safe Communities Program, but has a very active Safe Communities Program sponsored and supported
by the National Highway Traffic Safety Administration (NHTSA).  A recent check of the website showed that over 800
communities across the nation were participating, with participating communities in almost every state. 

In Australia, the concept of Safe Communities came on the scene at about the time when road safety planning moved
into a more formal phase, with the release of Road Safety Plans in New South Wales and Victoria, followed by the
development of a national plan.

To a large degree these plans, and the plans from other Australian jurisdictions which followed them, were a
formalisation of trends and procedures which had been evolving over a number of years, including:

• The recognition of a rational scientific approach to problem identification and countermeasure evaluation.

• A recognition of the value of cooperation and coordination amongst all stakeholders, but especially
between road and traffic authorities and police.

• Some highly successful initiatives which made a dramatic difference in road safety, encouraging belief that
the problem was manageable, and encouraging road and traffic authorities and police to assume
responsibility for the directions of road safety.

These road safety plans specifically recognise the role of local government as a key stakeholder in road safety and
acknowledge the importance of establishing ownership of road safety problems by the community at large.  It was a
logical step to apply the processes which proved to be successful at the State and national level to a local level,
adopting a systematic approach to problem identification and countermeasure evaluation, encouraging community
ownership of problems and their solution, and establishing a working partnership among the major stakeholders. 

Five of Australia’s eight jurisdictions now have explicit community road safety programs, although these programs vary
considerably in their organisation and the level of resource commitment.  New Zealand also has a comprehensive
program which engages almost all local authorities.  Those jurisdictions which do not have a community program as
such nevertheless deliver many of their activities at a community level and work closely with communities on a range
of issues.

Community Road Safety (CRS) is therefore a rather imprecise term.  Although the administrative detail is different, the
essential characteristics are clear:

• Action initiated and managed at the local (rather than the national or state level).

• Action to tackle problems in the local area – the problems themselves may be essentially local problems
arising from local conditions, or more general problems experienced widely throughout other communities.

• Involvement of the local community and the involvement of local groups as service deliverers or in enhancing
awareness of road safety issues.
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3. KEY OBJECTIVES OF COMMUNITY ROAD SAFETY

The objective of community road safety is always to reduce road deaths and injuries.  Ideally, community road safety
should be carried out on a sustainable basis, rather than an intermittent series of activities.  Making community road
safety sustainable involves a number of indirect approaches as well as actions directly targeted at specific issues.  It is
therefore useful to think in terms of a number of subsidiary objectives which relate to creating awareness of the
problems of road safety and potential solutions, motivating the community and creating a climate in which
community-based actions can thrive.  These objectives may be conceptualised as follows:

Creating an informed community: Raising the salience of road safety issues; creating informed views on road safety;
creating informed activism.

Mobilising local resources to road safety ends: Mobilising additional resources; creating a sense of ownership;
encouraging community involvement; enhancing the sense of community.

Promoting effective action: Targeting resources to risk in the community; complementing and enhancing State-wide
objectives; effective contribution to road safety outcomes; encouraging good practice; encouraging innovation;
influencing key stakeholders.

Integrating activities: Ensuring mutually supportive activities; creating a road safety culture. These objectives all
contribute to capacity building, i.e. the creation of the collective confidence, social networks and store of practical
experience which enable communities to tackle new issues.  As capacity grows the range and complexity of the issues
which can be tackled increases.

4. CONDITIONS FOR A SUCCESSFUL COMMUNITY ROAD SAFETY PROGRAM

What institutional structures and resources are required for an effective community road safety program?  Experience
has shown that there are certain minimum requirements at the local level and at the level of State or National
government.  While local knowledge, effective working partnerships and volunteers have to come from the local level,
central government has an important role in providing general guidance, expert advice and funding support.

There is general agreement that community road safety activities will operate best if there is a community road safety
strategy in place to ensure a sustainable systematic approach to road safety issues.

4.1 Requirements at the local level 

A stable representative local body: There needs to be a body at the local level to be responsible for the carriage of the
strategy (or the direction of activities where there is no strategy), to coordinate stakeholders and to interact with
central government.  In Australia and New Zealand, this body is usually the local Council, or some group established
under the auspices of the Council.

Effective local personnel: Under many models of community road safety, this primarily means a Road Safety
Officer/Coordinator who is capable of managing road safety activities and all they entail.  At the very least it means
someone from the community who is capable of managing carriage of the plan or organisation of ad hoc activities in
addition to their normal duties: this is almost always someone from Council or one of the major stakeholder
organisations who takes it as an additional duty.

Effective partnerships: It is essential that there be good working relationships between stakeholder organisations at the
local level, and that they agree about their respective roles and responsibilities in striving for shared goals.

Commitment of local resources: Funding, contributions in kind, and volunteer input are all required.  Local funding
commitments need not be large.  However, central government often offers assistance on a dollar-for-dollar basis, and
there may be community demand for projects which do not receive support from current central government
programs.  Contributions in kind, such as the use of vehicles, venues and advertising can result in projects being run
at very low cost.  Volunteer activity is the essence of many community road safety activities, and is generally mobilised
through existing community organisations such as service clubs.

4.2 Requirements at the central level

Management support: It is essential  that central government provide a framework for the management of community
road safety.  This entails a number of elements, such as creating a program so that decision processes are transparent
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and all communities can be treated on an equal manner, creating a generally supportive climate for community road
safety through press releases, planning of Statewide or nationwide activities, and briefing of its own regional staff, and
providing effective models for road safety strategies and for individual road safety activities.

Commitment-to-community road safety: Communities need to be assured that central government has a long-term
commitment to community road safety, and that they will not be left to their own devices having gone to the effort
of establishing a strategy and a program.  Public pronouncements committing the government to support over a
number of years are important in building up confidence in the process.

Expert advice: It is unrealistic to expect that expert advice is available for all road safety matters within Council.  State
or National road or road safety authorities generally have this advice available, and so can advise on which problems
have potentially feasible solutions, how to go about implementing these solutions, and perhaps even to provide expert
services such as running seminars.

Screening process for activities: Central government should provide quality control to ensure that projects which are
carried out with its financial support are directed towards well planned activities that support worthwhile community
road safety objectives and that have a good chance of succeeding.  It is essential that this screening process be based
on sound criteria which are made known to the participating communities, and that communities receive adequate
feedback from the central authority regarding unsuccessful funding applications.  It is also desirable that the process
should not be too rigidly defined and that it should leave room for differences among communities in the way in which
projects are to be carried out.

Evaluation: The central government should undertake two levels of process evaluation.  It should continually monitor
its own processes and interactions with communities, and should also conduct meta-evaluations of projects being
carried out by individual municipalities, i.e. it should continually monitor what the experience of different types of
project has been across different municipalities.  It is also appropriate for the central authority to attempt outcome,
although the difficulties associated with this should not be underestimated.  A full discussion of the issues associated
with evaluation are a major feature of the full report on this project (Cairney, in press).

5. THE TASMANIAN COMMUNITY ROAD SAFETY PARTNERSHIP PROGRAM

The design and objectives of the Tasmanian CRSP program were influenced by the Austroads review of community
road safety in Australia and New Zealand referred to in the introduction (Cairney 2002).  The objectives of community
road safety and requirements for institutional structures set out in that report were used as the evaluation framework.

The evaluation was based on a number of separate data gathering tasks, including visits to three Councils to speak to
key stakeholders, a questionnaire to each CRSP committee, questions targeted at CRSP issues which were embedded
in a State-wide survey which looked at a wide range of road safety issues, an analysis of print media coverage of CRSP
projects and events, and four evaluation reports completed as part of individual CRSP projects.

5.1 Findings

From the visits, it was clear that the institutional arrangements were working well, and that the Committees were
growing in confidence and understanding.  The essential community road safety goals of creating a an informed
community, mobilising local resources for road safety encouraging effective action and integrating activities were
being met.  The four reports documenting individual projects were of a high standard, in each case relying on outcome
measures in terms of behaviour change or achievement.  The particularly exciting feature of the program was the
ambitiousness of the projects and the extent to which the local partnerships had developed some of these in a short
time.  Particularly impressive were projects in two municipalities which were designed to assist disadvantaged people
to obtain a driving licence, prompted by a recently-introduced requirements for all drivers to gain 50 hours supervised
driving practice before proceeding to P-plates and solo driving.  For people who have little or no access to cars this is
very difficult.  Disadvantaged communities were faced with the prospect of increases in unlicensed driving and
unregistered vehicles, and further disadvantage in employment.  The programs assist participants, many of whom
have limited literacy skills, pass their learner’s permit.  Community volunteers enable participants to achieve the
required amount of practice, thanks to the availability of cars donated by an employment services provider (75% of
jobs require that the person be able to drive as part of the job, or are accessible only by personal transport).

Other programs which have delivered well include a designated driver program which appears to have reduced
assaults as well as drink driving, a heavy vehicle program which encourages drivers and operators to adhere to a code
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of practice while at the same time promoting appropriate behaviour in relation to heavy vehicles to the driving public
in general, and a program to put speed reminder signs on wheelie bins which achieved a substantial reduction in
operating speeds, even on days when the bins weren’t put out.

5.2 Overview of the program

It is clear that CRSP has achieved much in less than two years of operation.  The impressive aspects of CRSP’s
performance which can be compared to experience in other Australian jurisdictions are:

• programs running in 12 municipalities, representing approximately 40% of the municipalities in the State

• the four evaluation reports to date are of a broadly equivalent standard to the best papers at Local 
Government road safety conferences

• some of the programs already running or about to be launched are ambitious in their scope, and have 
involved intense collaborative effort in overcoming major challenges.

This success is due to DIER being able to build on two pre-existing developments:

• the experience of other organisations in Australia (and, to a lesser extent, overseas) in developing community
based programs

• Tasmania’s existing commitment to community development, and the existence of an effective community
development capacity in Local Government.

DIER’s achievement has therefore been to recognise the opportunities these two developments presented, and to
make full use of them in developing a vibrant program with strong commitment from stakeholders, and achieving this
in a very short time.  The commitment and enthusiasm of DIER staff involved in the program was a point
spontaneously mentioned in the three programs visited as a critical factor in bringing this about.

6. RELEVANCE FOR DEVELOPING COUNTRIES

The road safety challenges facing developing countries have been well documented (e.g. Peden et al. 2004).  These
challenges arise both from dealing with the current burden imposed by today’s road trauma and in preparing to deal
with the even higher levels of road trauma anticipated as increasing prosperity results in increasing motor vehicle
travel.  Action to improve road safety has not so far been sufficient to reduce road trauma, although progress has been
evident in some countries in measures such as crashes per 10,000 vehicles.

The reasons for this are complex and cannot readily be generalised across countries. However, the following features
of many developing countries seem relevant:

• a strong focus on economic development, so that government priorities have up to now been focussed on
the provision of essential infrastructure rather than its safety performance

• diffuse ownership of the road system among different central government agencies and local government

• relatively tight control of government agencies from the centre, with little experience of engaging with other
government agencies at the local level

• no direct ownership of the problem by the major government agencies.

As the Ottawa Charter recognises, there may be much more awareness of the extent of the problem at the local level
since the victims are recognised as individuals from local communities and families, and not remote statistics.  It is
much easier for local government to be aware of the road trauma cases in the local hospital system than for central
government officials, far removed from the crash locations and the affected communities.  It may take some time for
central governments to move beyond mere recognition of a problem to engage in effective action to reduce crashes,
and even longer to allocate realistic budgets. 

In view of the immediacy of the impact, local government may be more willing to engage in actions to improve road
safety.  Once the decision to engage in road safety has been taken, then smaller size of the organisation and its
geographic concentration should make it easier and quicker to begin implementing action.
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Many of the problems faced in developing countries would seem as though they could possibly be addressed through
community programs.  For example, Thailand’s dominant road safety problems relate to motorcycle use, and are
related to non-use of helmets and drink-riding (Tanaboriboon et al. 1999; Kasantikul et al. 2005).  There have been
several locally-based campaigns in Australia and the US to counter drink-driving and drink walking from which
developing countries could draw direct inspiration. However, the issue of helmet wearing would call for a fresh
approach.

Tasmania’s success with community road safety should give developing countries the confidence that community road
safety programs are feasible.  Although Tasmania was one of the first parts of Australia to be settled by Europeans, the
state itself has a population of less than half a million, and the local government areas included in the LGRSP to date
have populations which range from just over 5,000 persons to approximately 50,000 and therefore have relatively
small bases to draw on in terms of resources and expertise.  Most of the smaller communities depend largely on
primary industry and the processing of primary products.

Some internet sources are now available which give a good idea of the types of projects and activities which have been
successfully implemented at the local level in developed countries. The most comprehensive of these is the US National
Highway Traffic Safety Administration’s ‘Safe Communities’ site:
http://www.nhtsa.dot.gov/safecommunities/ServiceCenter/index.htm.

Although this is somewhat daunting in terms of the amount of material available, there are good examples of
programs and case studies of their implementation.  The Municipal Association of Victoria’s website has some clear
guidelines and materials for setting up a range of projects and activities, and  advice on how to set up a local road
safety plan http://www.mav.asn.au/saferoads .  In addition, many municipalities in developing countries have outlines
or more detailed accounts of their road safety plans available through their municipal websites.
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THE EFFECTIVENESS OF A CONTINUOUS PAVED SHOULDER TO REDUCE
MOTORCYCLE CONFLICTS AT JUNCTIONS
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Faculty of Engineering, Universiti Putra Malaysia

ABSTRACT

The road safety target set for Malaysia is 3 fatalities per 10,000 vehicles by the end of 2010.  The provision of paved
shoulders to segregate motorcycles from other traffic is one strategy being adopted to reduce motorcycle accidents.
However, the current practice of terminating paved shoulders at junctions, and the absence of proper motorcycle lane
standards, is hampering the successful implementation of this strategy.

This paper describes a study undertaken to examine the effectiveness of providing a continuous paved shoulder to
reduce motorcycle conflicts at a T-junctions.  The effects of the treatment on motorcycle speed and paved shoulder
usage were also studied.  This was done by collecting and analysing traffic conflict, spot speed and paved shoulder
usage rates by motorcyclists at the junction  ‘before’ and ‘after’ the treatment period. 

The study revealed a statistically significant reduction in overall traffic conflicts as well as particular conflict types after
the treatment.  These results supported the hypothesis that this treatment does reduce overall conflict.  Further, it was
found that, while the number of some conflict types decreased, the number of one conflict type increased.  However,
the increase in this conflict type was not statistically significant at the 5% significance level.

The mean speed of motorcycles after treatment was found to be less than the mean speed prior to treatment, and also
statistically significant, at all three designated locations.  This reduction was also reflected in the 85th percentile speed.

There was an increase of up to 37.5% in paved shoulder usage by straight-through motorcycles and up to 82.7% for
left-turning motorcycles following the introduction of the treatment. These increases were also statistically significant
(p<0.05).

It was concluded that the provision of continuous paved shoulders at junctions is effective in reducing motorcycle
conflicts.  It is recommended that further research be conducted on safety aspects of the treatment.

1.  MOTORCYCLE ACCIDENTS AND CASUALTIES

The increase in population and motorisation in Malaysia has inevitably led to an increase in the number of road traffic
accidents.  The number of accident increased from 56,021 in 1978 to 250,429 in 2000.  As motorcycles constitute a
large proportion of registered vehicles, the number of motorcyclists involved in road accidents contributes significantly
to traffic problems in Malaysia.  Radin et al. (1995a) reported that the overall relative risk of injuries to motorcyclists is
about 20 times higher that that to the occupants of passenger cars.  This is primarily because the motorcycle offers
little protection to the riders and pillion passengers in the event of a collision.  This is consistent with the findings of
the Royal Malaysian Police (PDRM, 2000) which reported that, in 2000, 60% of fatalities involved motorcyclists and
pillion riders (Figure 1).  This clearly indicates that the serious attention given to this vulnerable group is strongly
justified.
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Figure 1: Fatalities by Road Users
Source: Royal Malaysian Police (2000)
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The majority (36%) of fatal and serious accidents in Malaysia occur on Federal Roads (PDRM 2000) as shown in Figure
2. This is to be expected because these roads have high traffic volumes, non-control access and pass through areas of
development.

It is also important to note that PDRM (2000) indicate that 50% of the motorcyclists and pillion passengers involved
in fatal road accidents are between the ages of 16 and 30 years.  This suggests that most motorcyclists are young, lack
riding experience and have inadequate knowledge of safe riding practices.  These fatalities represent a huge economic
loss to the community since 75% of the fatalities among motorcyclists are from working communities and 95% are
male.

An analysis of the accident summary data (PDRM 2000) shown in Table 1 reveals that collision types defined as rear-
end, right-angle side, angular side and side-swipe constituted about 65% (5,842 cases) of the total fatal and serious
accidents.  Since these are the typical collision types occurring at junctions, it implies that motorcycle accidents at
junctions have a significant effect on the road accident scenario in Malaysia.

Types of junctions include roundabouts, cross-junction, T or Y junction and staggered junctions.  PDRM (2000)
reported that a total of 2,649 fatal and serious accidents occurred at junctions, with 62% occurring at T or Y junctions
(Table 2).  This data suggests that strategies or programs initiated to reduce accidents involving motorcycles at
junctions should focus on T or Y junctions.
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Figure 2: Motorcycle Accidents by Road Category
Source: Royal Malaysian Police (PDRM, 2000)

Table 1: Accidents Involving Motorcycles by Type of First Collision

Source: Royal Malaysia Police (PDRM 2000).

Type of Collision Fatal Serious Injury Total

Head-on Collision 618 795 1,413

Rear Collision 480 832 1,312

Right Angle Side Collision 389 1,078 1,467

Angular Collision 473 1,532 2,005

Side Swipe 351 707 1,058

Forced Collision 10 26 36

Hitting Animal 56 77 133

Hitting Object On Road 42 49 91

Hitting Object Off Road 36 11 47

Hitting Pedestrian 132 312 444

Overturned 13 10 23

Out of Control 716 344 1,060

Others 6 17 23

Total 3,322 5,790 9,112



2 CURRENT EFFORT

2.1 Motorcycle Lane

In early 1992, an extension of the separated motorcycle lane on Federal Highway FT002 was undertaken and Radin et
al. (1995b) reported that the number of motorcycle accidents dropped significantly immediately following the
opening of the motorcycle lane.  There was a clear downward separation of cumulative numbers of motorcycles
accidents with respect to the predicted cumulative means of accidents.  In another study, Radin et. al. (2000) carried
out a more detailed analysis along the extended track.  They developed a model which showed that motorcycle
accidents were directly proportional to the cubic power of traffic flow and reduced by approximately 39% if an
exclusive motorcycle lane was provided.  In another study, Radin and Barton (1997) suggested that the benefit-cost
ratio associated with providing an exclusive motorcycle lane ranged from 3 to 5 depending on the cost of accidents
to the nation.  These studies imply that motorcyclists are safer when segregated because motorcycle-vehicle conflicts
are reduced when the speed differential between motorcycles and faster moving vehicles is reduced.  An example of
an exclusive motorcycle lane is shown in Figure 3.

Though the benefits of segregating motorcycles from other types of vehicles are clear, at present there are no specific
standards for motorcycle lanes in Malaysia.  The best available standards are ‘A Guide on Geometric Design of Roads’
(Arahan Teknik Jalan 8/86, 1986) and ‘A Guide to the Design of Cycle Track’ (Arahan Teknik Jalan 10/86, 1986)
published by the Public Works Department, Malaysia.  Both guidelines briefly covered the elements of design required
for an exclusive track.  A number of design parameters such as vertical and horizontal curve radii follow the basic
requirements of a bicycle track design while other parameters such as superelevation and sight distances are in line
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Source: Royal Malaysian Police (PDRM 2000).

Table 2: Accidents Involving Motorcycles by Junction Type

Junction Type Fatal Serious Injury Total

Straight 2,074 3,109 5,183

Bend 574 714 1,288

Roundabout 20 27 47

Cross Junction 164 429 593

T/Y Junction 408 1,230 1,638

Staggered Junction 90 281 371

Interchange 1 8 9

Total 3,331 5,798 9,129

Figure 3: Exclusive Motorcycle Lane
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with the requirements of highway design.  As a result, most design parameters have to be judged midway between
the standard highway design and the bicycle track design.

The problem of developing standard is further aggravated since the guidelines do not cater for with-flow exclusive
motorcycle lanes where motorcycles travel along the paved shoulder and without any access control. This includes
paved shoulder treatments at non-signalised junctions.

2.2 Paved Shoulder

Currently, most Road Authorities provide paved road shoulders for emergency use and also as lateral support to the
pavement.  Their usage by motorcycles is limited due to the existence of Clause 53 of the Road Traffic Rules (1959)
which can be interpreted as prohibiting the use of the paved shoulder except in an emergency (Figure 4).

The current practice of terminating paved shoulders at junctions attempts to address the ambiguities in the ‘right of
way’ rule whenever the path of a motorcycle on the paved shoulder is crossed by traffic turning into a junction.
However, it is not clear whether a motorcycle crossing a curved solid line needs to give way.  Furthermore, requiring
motorcycles to stop and give way to turning vehicles at every junction is not practical and may discourage
motorcyclists from using the paved shoulder.

3. STUDY METHODOLOGY

A study was carried out to evaluate the effectiveness of a continuous paved shoulder in reducing conflicts involving
motorcycles at T-junctions.  The effects of the treatment on the motorcycle’s travelling speed and paved shoulder
usage were also studied.

In selecting a suitable junction, criteria such as high traffic volume, high motorcycle volume (more than 20% of total
traffic), continuous paved shoulder and classification as a main junction by the Road Authority were used.  The study
was carried out at a junction between Federal Route FT 3217 (previously B2) with Jalan Kassim (a State Road).  There
are more than 44,754 vehicles per day (November 1999) with motorcycles accounting for 26% of the traffic.  Figure
5-8 shows the layout and views of the junction ‘before’ and ‘after’ the treatment.

Figure 4: Paved Shoulder

BERHENTI

100m
(PAVED SHOULDER)

200m

MERU

KAPAR

(PAVED SHOULDER)

(PAVED SHOULDER)

Notes:

1. Use normal paint (not thermoplastic)

Figure 5: Junction Layout Before Treatment
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Traffic conflict technique was used as a tool in assessing the effectiveness of the treatment in reducing conflicts.
‘Conflicts’ were defined as any evasive action by motorcyclists with other motorcyclists or vehicles to avoid a potential
collision.  Five types of conflicts involving motorcycles were observed during a 9-hour period ‘before’ and ‘after’ the
treatment.  Figure 9 shows the type of conflicts observed.

In studying the effects of the treatment on the motorcycle’s travelling speed, spot speed measurements were taken
randomly at three designated locations.  At each location 200 samples of motorcycle speed were taken during the
‘before’ and ‘after’ treatment period (Figure 10).

Figure 6: View of Junction Before Treatment

Figure 7: Junction Layout After Treatment

Figure 8: View of Junction After Treatment
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Traffic volume ‘before’ and ‘after’ the treatment was also collected.  The similarities in traffic volume, together with
the layout characteristics, would confirm their compatibility as matched pairs.  In addition, traffic volume at the
treatment junction was used to observe motorcyclists’ behaviour with respect to the use of the paved shoulder.

Meru

Kapar

Motorcycle or other vehicle 

Motorcycle

 Jalan Kassim

2

1
3

4

5

Figure 9: Conflict Types

Meru
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Paved shoulder

C B A

~ 80m

Jalan Kassim

Figure 10: Designated Locations on Spot Speed Measurement
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4 RESULTS

4.1 Traffic Conflict

It can be seen from Table 3 that the reduction in overall conflict and individual conflict for conflict types 1 to 3 was
statistically significant (p<0.05).  The reduction in type 4 conflicts was, however, not statistically significant (p>0.05).
This was due to the small sample sizes (4 before and 1 after).  A possible explanation for this low number is that, over
the 9-hour observational period, this type of conflict may not be a critical problem at this type of junction.  Also, it
involved vehicles turning slowly from opposite directions and the drivers were more cautious.  The increase in type 5
conflicts was also not significant (p>0.05), which implies that the increase was not due to the treatment.

4.2 Speed

The mean speeds of motorcycles are reduced at location A, B and C after the treatment.  It can be seen in Table 4 that
this reduction was statistically significant (p<0.05).

4.3 Paved Shoulder Usage

The study found that there was a statistically significant (p<0.05) increase in usage of paved shoulder by motorcycles
travelling from Meru-Kapar and Meru-Jalan Kassim (Table 5).

Location Before After P-Value

A 45.875 42.775 0.0009

B 44.215 39.165 1.29E-06

C 44.22 38.145 4.99E-11

Mean Speed (km/h)

Direction Before (%) After (%) P

Meru-Kapar 11.4 37.5 0.0

Meru-Jln. Kassim 48.8 82.7 1.14E-14

Table 4: Statistical Analysis of Speed

Table 5: Statistical Analysis of Usage of Paved Shoulder

Table 3: Statistical Analysis of Conflicts

Conflict Type Before After Before After P-value

1 12 3 9 11 0.036

2 8 1 7 8 0.039

3 8 1 8 9 0.037

4 4 1 3 2 0.490

5 2 4 1 1 0.673

Total 34 10 28 31 0.002

Treatment Junction Control Junction
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5. DISCUSSION AND CONCLUSIONS

Before the proposed treatment, a total of 34 conflicts occurred at the junction.  These were mainly related to the
undefined right-of-way for motorcycles travelling straight from Meru to Kapar or turning left from Meru to Jalan
Kassim.  This was further aggravated by driver expectation that paved shoulders serve as emergency lanes and that
motorcycles should not be using them.

The treatment proved to be effective in reducing the overall number of conflicts from 34 to 10 which was statistically
significant at the 5% significance level (p<0.05).  Proper demarcation using lines continuously across the junction
provides a clear right-of-way for motorcycles, encourages lane discipline among motorcyclists and increases other
driver expectation regarding the predicted travelling path of the motorcycle when crossing the junction.  The merging
on the shared lane requires other vehicles to ‘give way’ and travel at the same speed as the motorcycle.  This helps to
reduce differential speed and hence serious conflict.

The implementation of the treatment also resulted in a reduction in the mean and 85th percentile speed of
motorcycles.  In a study on travelling speed and crash risk (Kloeden et al. 1997) it was suggested that there were at
least three reasons why a small reduction in speed may make such a large difference to the risk:

• Small differences in vehicle speeds, before braking begins, can result in large differences in impact speed.  This
is because the braking distance of a travelling vehicle is proportional to the square of the speed.

• Even small differences in impact speed make a large difference to the probability of serious injury.  The reason
for this is that the force of the crash varies with the square of the impact speed.

• Small differences in speed are associated with differences both in the time to the collision and the ability to
avoid an accident.  When speeding is involved, less time is available for either the speeding driver or the other
road user to take evasive action.  Thus, any reduction in motorcycle speed will help to reduce the potential
severity of accidents at T-junctions. 

The study found that only 11.4% of ‘straight-through’ motorcyclists and 48.8% of ‘left-turning’ motorcyclists used the
paved shoulder despite its provision.  However, after the treatment the usage of the paved shoulder increased to
37.5% and to 82.7% by ‘straight-through’ and ‘left-turning’ motorcyclists respectively.

It is considered that he use of paved shoulders can be increased if efforts are made in the following areas:

• Review the existing Road Traffic Rules 1959 to allow motorcyclists to use paved shoulders.

• make the use of paved shoulder by motorcyclist mandatory by law and prohibit other road users from
encroaching onto them.

• carry out an effective media campaign to educate motorcyclists as to the benefits of paved shoulders.

• Use coloured pavement and proper traffic control devices to encourage motorcyclists to use the paved
shoulder at junctions (e.g. see Figure 11).

An increased utilisation of continuous paved shoulders across junctions by motorcycles may also lead to an increase in
the utilisation rate at the link section because the continuity nature of the paved shoulder which will allow unimpeded
motorcycle travel.  This will legitimise motorcyclists’ rights to use of the roadway and increase awareness among other
road users on the safety needs of motorcyclists.  Ultimately it should lead to an overall improvement in motorcycle
safety along the Federal Route.

UTAMAKAN
MOTOSIKAL

Figure 11: Example of Advisory Signs for Coloured Surfacing
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It is concluded that the treatment carried out was effective in reducing conflicts involving motorcycles at T-junctions.
It is hoped that this study is another step forward in the development of a ‘motorcycle facilities’ standard and the
realisation of Malaysia’s national road safety target of 3 fatalities per 10,000 vehicles by the end of 2010.
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ABSTRACT

REAAA’s mission is to “meet the needs of members for professional and organisational understanding and cooperation
both within and beyond the region”.  In order to meet this mission, one of the primary goals of REAAA is to improve
the delivery of technical services to members.  This paper discusses the general issue of training needs for the region,
activities to date and planned future activities.  Possible avenues for conducting these activities, including the ASEAN
Regional Road Safety program, are also discussed.  The information was presented at the Workshop on “Training
Needs for the Region” conducted during the 4th HORA Meeting in Bangkok in June 2005.

Also included in the paper are the results of a questionnaire completed by HORA delegates at the meeting on the
major issues that could be addressed in training courses or seminars.  The topic identified as the most important in
terms of training needs was ‘program development and monitoring’, with over half the respondent rating this as one
of their top three issues.  Other issues rated highly included road safety auditing, risk assessment, standards and
guidelines, cost-benefit analysis, and data types and analysis.  Vulnerable road users (pedestrians, cyclists,
motorcyclists, etc.) did not rate highly in terms of training needs, their vulnerability being already well acknowledged.

1. BACKGROUND

REAAA’s mission is to “meet the needs of members for professional and organisational understanding and cooperation
both within and beyond the region”.  In order to meet this mission, one of the primary goals of REAAA is to improve
the delivery of technical services to members.  Some major advancements have recently been made in the provision
of improved technical services to members - including seminars associated with REAAA Council meetings, regional
seminars and roadshows, and a course for road asset managers conducted in Bangkok in 2001.  However, some
concerns were raised at the 2nd HORA meeting held in Cairns, Australia, in May 2003.  These included: a lack of
engineers trained in road safety and asset management skills, the need to increase the level of the transfer of
knowledge and technology in the region, the need for more professional training in asset management skills and the
need to identify specific training needs and providers.

This paper discusses the general issue of training needs for the region, activities to date and planned future activities.
Possible avenues for conducting these activities, including the ASEAN Regional Road Safety program, are also
discussed.  The information was presented at the Workshop on “Training Needs for the Region” conducted during the
4th HORA Meeting in Bangkok in June 2005.  Also included in the paper are the results of a questionnaire completed
by HORA delegates at the meeting.

1. OUTCOMES OF PREVIOUS HORA MEETINGS WITH RESPECT TO TRAINING NEEDS

2.1 2nd HORA Meeting

The 2nd HORA meeting, held in May 2003 at the Cairns Convention Centre, Queensland, Australia, included two
Workshops which focussed on Road Network Asset Management and Road Safety.

Road Asset Management

In terms of Road Network Asset Management, it was agreed that, in many countries, there was a lack of engineers
trained in the skills of asset management and that these skills were not typically included in undergraduate courses
and needed to be acquired “on the job”.

Participants were invited to briefly introduce the current road asset management problems facing their country,
solutions carried out and to suggest ways in which REAAA might facilitate the regional transfer of this knowledge and
technology. 



51

R
E

A
A

A
 

J
O

U
R

N
A

L

The building blocks for effective asset management were seen to be national databases of road stock and its changing
condition over time.  In most of the participating countries, the availability of funds to create and maintain such
datasets was a fundamental problem.  An allied issue, critical to most countries, was how to build new infrastructure
at a rate commensurate with the rate of growth of traffic.  Privatisation is one of the commonly used methods to
generate additional funding for the countries’ infrastructure.  Build, operate and transfer (BOT) policy was noted as
the most favourable means for the funding of new roads.  However, in some developing countries, there was still a
need to first educate road users to the benefits of using toll roads before privatisation could be effectively promoted.

The fundamental problem confronting many countries was how to balance the need for a rapid growth in
infrastructure with the need to manage the maintenance demands.  This again led to the conclusion that the training
of professionals in the principles of asset management was vital.

Managing axle overloading was seen as one of the highest priority issues for most countries, while some also
experienced frequent natural disasters such as typhoons and earthquakes, which compounded the problems of
planned maintenance management.  (The effects of the recent tsunami would also apply to this situation.)

A related problem was how to make sure that concessionaires conformed to Government standards on road building
and life-cycle maintenance in managing the road asset.  For example, Australia and New Zealand based their measures
on long-term, performance-based contractual systems 

Road Safety

In this Workshop each country was requested to present an outline of their road safety issues, including institutional
arrangements, problems, solutions and general strategies.

Within the region road safety is administered by a variety of Governmental agencies such as the police force, transport
ministry, works ministry, highway authorities, etc.  There was a general shortage of trained professionals and an under-
developed research capacity (except, for example, in Australia, New Zealand and Japan).  There also appeared to be
a relatively widespread lack of community and political commitment and under-resourcing.

Many countries reported effective specific control measures such as speed cameras, general traffic enforcement,
specific public education campaigns, road safety audit and blackspot programs, anti-skid treatment on roads, street
lighting, motorcycle and bicycle lanes, seat belt laws, helmet usage, motorcycle lights during the day, etc.  However,
it was noted that, while heavy penalty and stringent conditions for non-compliance of government directions may be
an effective means of promoting road safety, many of the developing countries had major difficulty achieving the
appropriate level of implementation.

The Asian Development Bank (ADB) reported on the guidelines for road safety in the region that it had developed.  It
was noted that 450,000 people die of road accidents in Asia Pacific countries each year and 4,000,000 people are
severely injured.  Unfortunately, these were probably underestimates as hospital reports revealed large differences
compared with studies conducted by transport authorities.

One solution suggested was the establishment of an independent official government road safety department, with
an independent budget as a separate entity from any ministries.  This budget could be extended to finance
enforcement costs in the promotion of road safety issues.  In addition, there was also a need for research institutions
to study road safety issues and provide appropriate advice.

It was concluded that the basic problem was not the lack of known countermeasures but the great difficulty in
achieving the implementation of the most effective measures.  Less thought should be given to the “three E’s”
(engineering, enforcement, education) and more to the “4C’s” (co-operation, co-ordination, collaboration and
commitment).  The importance of professional capacity and a strong research effort were also reinforced.

2.2 3rd HORA Meeting

At the third HORA meeting in Manila in October 2004, members expressed very strong support for a Workshop on
‘training needs’ and the following general considerations were offered.

• Training needs should be considered as a part of a more general program of ‘human resource development’.
There should be scope to develop a framework for formulating a program to deliver ‘knowledge sharing’.
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• A major problem in the Pacific region is the loss of trained staff to the private sector and overseas.  Emphasis
should be placed on upgrading technical staff to the professional level because they are more likely to stay in
the region.

• A major issue is how to assess the ‘competency’ of the trainer.  It has often been found that the ‘expert
system’, when implemented, was not competent enough to conduct the auditing.

• Training could be expanded to include the establishment of a network to exchange information at both the
bilateral level and multi-level.  This could be particularly useful for a topic such as ‘road safety’.

The following two broad topics were suggested.

Road Maintenance

planning and budgeting (HDM4)

privatised maintenance

road funding (road user costs)

pavement design and maintenance

cement and lime modification

use of local materials (e.g. coral)

contract management for engineers

design and construction of chip seal pavements

asphalt, PMBs, etc.

quarrying operations – blasting, safety management, etc.

Road Safety

traffic management

traffic calming

enforcement

legal issues

road corridors

Members also provided feedback on the topic of ‘Privatisation of Road Facilities’, the other issue to be addressed at
the 4th HORA Meeting.  Major issues identified were private/public partnerships and the allocation of risk.

3. TRAINING COURSES CONDUCTED OR PLANNED THROUGH REAAA

3.1 Course for Road Asset Managers

This course was conducted in Bangkok, Thailand, on 7-9 May 2001.  Funding, including in-kind support, was provided
by a number of organisations including the Asian Development Bank, the World Bank, Transit New Zealand, ARRB
Transport Research and the REAAA, including the Malaysian and New Zealand Chapters.

About 50 senior road managers from 29 countries took part in the course which was conducted by ten experts in the
area.  The course was conducted in three stages as follows.

Stage 1 - Reform

• Role of roads in developing economies
• International trends in management reform
• Reform in road financing
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Stage 2 - Tools

• Achieving mandates for reform
• Strategic planning and resource allocation
• Systems for decision support

Stage 3 - Safeguards

• Road and traffic safety
• Environmental, social and poverty impacts
• Management and governance

The Course achieved the following objectives:

• It succeeded in providing a valuable service to REAAA member countries and potential members by raising
the profile of REAAA in the region.

• It cemented a strong relationship between REAAA and the ADB and World Bank and demonstrated that
REAAA could facilitate training if the appropriate level of financial support could be provided.

• It established a mechanism through which REAAA could achieve one of the key objectives of its Strategic Plan
as discussed at the commencement of this paper.

3.2 Mino Roadshow

As already discussed, at the 2nd Heads of Road Authorities (HORA) Meeting, there was considerable support for REAAA
to develop an active technology transfer program to update skills and keep abreast of changes and improvements in
technology.  At the REAAA Council meeting held in Hanoi in October 2003, agreement was reached to fully develop
a proposal for a Roadshow to be initially implemented in Pacific Island nations, including Samoa, Fiji, and Tonga.  The
meeting also decided to adopt the name REAAA Mino Roadshow in memory of former President and long serving
member of the Governing Council Dr Sadamu Mino.

Investigations carried out by the New Zealand and Australian Chapters, and supported by the REAAA Council
members’ own experiences, suggested that there was a pressing need in the less developed countries for professional
development in various aspects of road management, especially asset management and road safety.  It was concluded
that there were significant economic, social and environmental implications of any development decisions in these
countries and their policy requirements, including the need for a kit of investment tools to effectively analyse proposals
and identify preferred policy decisions.

The target Pacific Island Nations have basic road management systems in place but improved data collection and
analysis methods, coupled with expansion of their technical knowledge, will assist in improving their ability to make
appropriate and economically viable decisions and enhance their ability to analyse risks and returns.

It was agreed that it would be more cost effective to take information training and technology transfer to the
recipients.  In this way, technology could be transferred within a locally relevant and practical context.

THE WAY FORWARD

Due to the relative remoteness of some countries, opportunities for engineers and technicians to keep abreast of
technical advances in highway design, construction techniques and systems – and especially asset management and
road safety – are limited.

The constrained financial resources rarely allow the countries' administrators the opportunity to send engineers or
technicians on professional development courses conducted in nearby developed countries.  Even if finance could be
made available, a substantial portion of the professional development that is available abroad is inapplicable to the
systems, methods and materials that are most appropriate for the Pacific Island Nations.

The rationale behind the proposal for the Roadshow is that the most appropriate technical assistance that REAAA can
provide to these nations is the organisation and conduct of professional development workshops through a Roadshow,
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with the program focussing on an agreed set of topics previously selected by each participating nation from a
consolidated list of possible topics.  The professional development technical content would be pitched at a level that
is appropriate for the local audience, recognising that managers, engineers and technicians, from both Government
and commercial organisations, are likely to attend the Workshops.

PROPOSED CONTENT

The theme of the proposed Mino Roadshow is “managing road assets and safety to provide community outcomes”,
with the focus of the content to be on road asset management.  This is to increase the benefit to the community
through the eventual provision of improved community outcomes.

The broad areas that have been identified as being appropriate include:

• pavement design and rehabilitation

• drainage

• project economics

• risk management

Additional areas identified outside the scope of asset management but also included are Road Safety and Occupational
Heath and Safety.

4. TRAINING FOR ROAD SAFETY

4.1 Background

In recent years much has now been documented regarding the escalating levels of death and injury sustained through
road crashes.  Road safety is increasingly recognised as a social, economic and health problem having particularly
adverse impacts on low and middle income countries.  No longer is it seen simply as an unwelcome side-effect of road
transport.  Some 1.2 million people will die on the world’s roads in 2005 – 85% of these in low and middle income
countries which own only 40% of the world’s vehicles.  The World Health organisation (WHO) has estimated that, by
2020, death and injury on the road will have become the third ranked cause of ‘disability adjusted life years’, higher
than wars or HIV/AIDS.

Recent figures reported by an ADB/ASEAN study indicate that the Asia-Pacific region contributes 44% of the global
road deaths.  For ASEAN countries alone the cost was estimated to be in excess of US$15 billion in 2003.

Vulnerable road users, especially children, the elderly, pedestrians and motorcyclists have been identified as being the
single largest group of road crash victims; as high as 80% of all casualties in some regional jurisdictions.

4.2 Developing Actions

Regional jurisdictions and organisations such as the ADB, ASEAN and APEC are now well advanced in developing
strategies and action plans.  These strategic plans address many issues and invariably include institutional capacity
building with a focus on training of individuals.

ADB ASEAN ROAD SAFETY STRATEGY

In 2002 the ADB initiated, through the Association of South-East Asian Nations (ASEAN), the development (Phase 1)
of a strategy to guide road safety initiatives into the future.  In November 2004 the ASEAN Transport Ministers adopted
the Regional Road Safety Strategy (Phase 2).  This strategy includes capacity building through the establishment of
‘centres of excellence’ and ‘train the trainer’ programs including seminars.  The ADB/ASEAN regional plan is being
circulated in proposal form to organisations with the potential to support initiatives.

Some funding for the training component of the regional plan has been committed by the Global Road Safety
Partnership (GRSP) which is active in a number of regional countries.  In 2000 the World Bank initiated the GRSP which
is essentially a partnership between governments, businesses and civil society organisations dedicated to reducing
death and injury on roads, especially in low and middle income countries.
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The GRSP is now moving to develop training courses and approaches for people engaged in most aspects of road
safety, including the major area of road engineering, often referred to as the road environment.  Road system
managers need to make decisions in an increasingly complex and demanding environment where the need for trained
expertise is becoming more apparent.  Up to now the road safety area has not been well serviced by training providers
offering a wide range of appropriate courses.

The GRSP will soon appoint a regional coordinator to develop road safety training approaches.  An important initial
task is the identification of training needs within regional jurisdictions.  Consideration of road safety training needs by
this HORA meeting is an opportunity to inform and influence the development of the regional training program.

5. HORA WORKSHOP QUESTIONNAIRE

To assist in the development of possible actions, and to identify major issues, delegates were issued with a
questionnaire which asked them to rate, in order of priority, 18 issues associated with the general area of road safety.
Emphasis was not to be placed on what was the most important issue but rather what were the major issues in terms
of training needs.  Delegates were free to add other issues they thought appropriate.  If possible, delegates were also
asked to indicate the type of training preferred, possible ‘Centres of Excellence’ and estimate the number of officers
in their jurisdiction who could participate in the training.

Twenty-one responses were received from the following organisations:

Australia VicRoads
Queensland Department of Main Roads

Bhutan Ministry of Works and Human Settlement

Brunei Public Work Department

India Tamil Nadu Road Development Company Ltd

Indonesia Directorate General of Highways

Japan Road Association

Korea Road and Traffic Association
Highway Corporation

Malaysia Highway Authority

Nepal Department of Roads

New Zealand MWH

Pakistan National Highway Authority

Philippines Department of Public Works and Highways

Singapore Land Transport Authority

Sri Lanka Road Development Authority

Taiwan ROC China Road Federation

Thailand Department of Highways
Department of Rural Roads

Tonga Ministry of Works

Vietnam Bridge and Road Association

5.1 Analysis of Results

The top ranking topic was assigned 1 point and so on to the lowest ranking topic, which was assigned 18 points.  The
scores were then summed and the topics ranked in terms of score, with the lowest score being the highest priority.
In two of the 21 responses, not all topics were ranked in these cases 18 points were assigned to all those topics not
rated.  The purpose was not to conduct a statistical analysis but rather to identify trends.
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An analysis of the responses to the questionnaire suggested that the topics could be divided into eight groups in terms
of priority as shown in Table 1.

The topic identified as the most important in terms of training needs was ‘program development and monitoring’,
with over half the respondent rating this as one of their top three issues.  Other issues rated highly included road safety
auditing, risk assessment, standards and guidelines, cost-benefit analysis, and data types and analysis.  Vulnerable road
users (pedestrians, cyclists, motorcyclists, etc.) did not rate highly in terms of training needs, their vulnerability being
already well acknowledged.

Although of overall low priority, ‘workshop safety’ was rated very highly by three organisations and other topics of
similar low priority were also rated highly by some organisations.  This suggests that there may be ‘regional’ issues
which requires further investigation.

In terms of ‘types of training’, there was an even spread of views and no clear trend emerged.  However, there it was
evident from the responses that delegates preferred that the issues of highest priority be addressed through courses
rather than (shorter) seminars or workshops.

5. CONCLUSIONS

This paper has discussed the general issue of training needs for the region, activities to date and planned future
activities.  Possible avenues for conducting these activities, including the ASEAN Regional Road Safety program, are
also discussed.

Included in the paper are the results of a questionnaire completed by delegates to the 4th HORA meeting held in
Bangkok in June 2005 regarding the major issues that could be addressed in training courses or seminars.  The topic
identified as the most important in terms of training needs was ‘program development and monitoring’, with over half
the respondent rating this as one of their top three issues.  Other issues rated highly included road safety auditing, risk
assessment, standards and guidelines, cost-benefit analysis, and data types and analysis.  Vulnerable road users
(pedestrians, cyclists, motorcyclists, etc.) did not rate highly in terms of training needs, their vulnerability being already
well acknowledged.

Table 1: Ranking of Topics in Order of Priority

Topic Points Comment

Program development and monitoring 93 rated in top 3 by 11 respondents

Road safety auditing 118 rated in top 3 by 9 respondents

Risk assessment 147 rated in top 3 by 7 respondents

Data types and analysis 170

Standards and guidelines 174

Cost-benefit analysis 176

Research and evaluation 181

Legislation and regulation 196

Crash investigation 207

Coordination with other sectors 219

Speed management 226

Worksite safety 233 rated in top 3 by 3 respondents

Heavy vehicles 243

Major and minor roads 259

Signage and line marking 259

Intersections and lighting 274

Pedestrians and cyclists 285

Motorcycles 299

Ranking

1

2

3

4

5

6

7

8




